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tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or 11-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001] The present Invention relates to novel 1 H-lmldazopyrldlne derivatives or salts thereof which have a potent 
Inhibitory action against production of tumor necrotizing factor (TNF) or interteukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

to hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HiV-infectious cachexia and the like. 

13 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-piperidinoethyi)-1H«imi- 

20 dazo[4,5-c)-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imldazo[4,5-c]qulnoline^-amine (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlnoethyl)-1H-lmida2o{4,5-c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imidazopyridlne derivatives or 1 H-lmidazoqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmidazopyridine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




so wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydlc or heterocyclic ring which may be substituted with one or 

« more alkyl groups, alkoxyl groups, or halogen atoms; R^ represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

is benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesulfonyl group, a benzenesuffonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. . 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (li), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

25 teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV- infectious cachexia and the like. 
[001 0] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human, in addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterteukin-1 (IL-1) which comprises as an active ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substituents as 
45 R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R\ R 2 or R 4 
so include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyt group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyl group represented by R 1 include, for example, cyclopropyt group, cyclobutyi group, 
cyctopentyl group, cyclohexyt group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazinyl group, 4-pyridazinyl 
55 group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, t-pyrroryl group, 2-pyrrolyl group, 3-pyrroryl group, 1-imidazotyl group, 2-imldazolyl 
group, 4-imidazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazoryl group, 2-oxazolyf group, 
4-oxazolyl group, 3-isoxazoryl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyl group, 5-th i- 
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azolyl group, 3-isothiazoryl group, 4-isothiazolyl group, 5-isothiazolyl group, 1,2,3-triazoM-yl group, 1,2,3-triazoM-yl 
group, 1,2,3-triazol-5-yl group, 1 ,2,4-triazoM -yt group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[0014] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R 2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamlno group, 4-pyridylmethylamino group, benzylamlno group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R* 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1 -pyrrolidinyl group, piperidino group, 1 -piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1H-1 ,4-diazepin-1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned generai formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyf group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring indude, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like, Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples include 1 -aziridinyl group, 2-aziridlnyl group, 1 -azetldlnyl group, 2-azetldinyl group, 3-azetldlnyl group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolidinyl group, imidazolidinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepin-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyt group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyl 
group, 3-thlomorpholinyl group, 4-thlomorpholinyl group, 3-lsoxazoIldinyl group, 3-lsothlazolidlnyl group, 1 ,2,3-triazo- 
!idin-4-yl group, 1 ,2,4-triazolidln-3-yl group, 1 ,2,5-thiadiazolin-3-yl group and the like, and preferred groups Indude, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, 3-pyrrolidinyl group, 2-azetidinyl 
group, 3-azetidinyi group, 2-morphollnyl group. 2-thlomorpholinyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyn/l group, isobutyryl group, 
valeryl group, isovaieryl group, pivaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacety! group, trichloroacetyl group and the like. Examples of the aikoxycarbony! group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarfoonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyi group, n-hexyloxycarbonyl group and the like. Examples of the thlocarbamoyl group which 
may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthiocarbamoyt group, Isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, 
isobutylthiocarbamoyl group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R 4 include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[0018] in the present specification, with respect to the substituting/binding position of the terms the aryl group", the 
homocydlc or heterocyclic ring* and 'saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substttutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (ll) of the present invention, when certain functional groups 
are referred to as "which may be substituted* or "which may have substltutents,' the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples indude halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

3 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentyiamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anillno group, pyridylamino group, benzylamino group, diben- 
zylamino group, acetylamino group, trrfluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycartoo- 

10 nylamino group.benzhydrylamino group, andtriphenylmethylamino group; formyl group; alkanoyl groupssuch as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group! difluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trichloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butytcarbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, isobutylthlocarbamoyl 

20 group, sec-butylthiocarbamoyl group, and tert-butylthiocarbamoyl group; amidino group; alkytthio groups such as meth- 
ylthlo group; alkanesulflnyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesutfonyl group; arylsutfonyl groups such as p- 
toluenesurfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxylmino group; alkoxyfmino groups such as rhethoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedioxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include add-additlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, methanesulfonlc acid, ethanesulfonlc acid, 

33 benzenesulfonlc acid, p-toluenesulfonlc add, mandellc add, 10-camphorsulfonic add, tartaric add, stearic add, glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present Invention include, for example, the following compounds and salts there- 
43 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -{2-(4^lperidyi)ethy1]-1 H-imldazo[4,5-c]qulnoline; 

(2) 4,8-dtehloro-1 -{2-(4-plperidy0ethyl]-1 H-lmidazo[4,5-c]qulnollne; 

(3) 4-chloro-8-methyl-1 -[2-{4-piperidyl)ethyl]-1 H-imidazo[4,5<lquinoline; 
so (4) 4-chloro-8-methoxy-1 -{2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]qulnollne; 

(5) 4-chloro-2«phenyl-1 -{2 -(4-plperidyl)ethyl)-1 H-imidazo[4 t 5<]qulnoline; 

(6) 4,8-dich!oro-2-phenyM -(2-(4-piperidyl)ethyl]-1 H-imidazo{4,5-clquinoline; 

(7) 4-chloro-8-methyl-2-phenyl-1-[2-(4-piperidy0ethy0-1H-imidazo[4,5 -c)qulnollne; 

(8) 4-chloro-B-methoxy-2-ph enyl- 1 -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4 .5-c]quinollne; 
55 (9) 4-chloro-1 -{2-(4-piperidyl)othyl]-2-trifluoromethyl-1 H-imidazo(4,5-c]quinoline; 

(1 0) 4,8-dichloro-1 -[2-(4-piper1dyl)ethyl]-2 -trffluoromethyl-1 H-lmidazo{4,5-c]qulnoline; 

(1 1 ) 4*hloro-8-methyl-1 -[2-(4-piperidyl)ethyll-2-trtf luoromethyl-1 H-imidazo[4,5-c)qutnollne; 

(1 2) 4<hloro-8-methoxy-1 -{2-(4-piperidyl)ethyi)-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline; 
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(1 3) 4<hloro-2-(4-methylphenyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5<]quino»ne; 

(14) 4-chloro-2-(4-methoxyphenyt)-1 -{2-(4-piperidy!)ethylH H-imldazo[4,5-c]quinollne; 

(15) 4-chloro-2-(4-fluorophenyl)-1 -[2-(4-piperidyl)ethylH H-imidazo[4,5-clquinoline; 

(16) 4^hloro-1-[2-(4-piperioyi)ethyl]-2-^ 

(1 7) 4-chloro-2-(2-furyl)-1 -[2-(4-plperidyl)ethylH H-imidazo[4,5-c)qulnollne; 

(1 8) 4-chloro-1 -[2-(4-piperidyl)ethy0-2-(2-thlenyi)-1 H-lmldazo[4,5-c)quinollne; 

(19) 4-chloro-2-(2-imidazolyl)-1 -[2-(4-piperidyf)ethyl]-1 H-imidazo[4,5-clquinoline; 

(20) 4-chlon>1 -[2-(4.piperfdyl)ethyl]-2-(2-miazolyl)-1 H-imlda20[4,5-c]quinoline; 

(21) 4-chloro-2-(5-methyl-2-thlenyl)-1 #-(4«piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(22) 4-chloro-1 -[2^4-pipericryl)ethyl]-2-(2-pyrrory0-1 H-imidazo[4,5-cJquinoline; 

(23) 4-methyl-2-phenyM -(2 -(4-piperidyl)ethyl)-1 H-imidazo[4,5-c)quinoline; 

(24) 2-(4-f luorophenyl)-4-methyl-1 -[2-(4-piperidyl)ethyl}-1 H-lrnidazo[4,5-c]quinollne; 

(25) 4-methyM *[2-(4-piperidyl)ethy0-2-(4-trifluoromethylphenyl)-1 H-imidazo[4,5-cJquinoline; 

(26) 2-{2-f uryt)-4-methyl-1 -[2-{4-piperidyt)ethyl]-1 H-imldazo[4,5<]qulnoline; 

(27) 4-methyM -{2-(4-piperidyl)ethyl]-2-{2-thlenyl)-1 H-lmldazo[4,5-cJquinoline; 

(28) 2-(2-imidazolyl)-4-methyM -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(29) 4-methyl-1 -{2-(4-piperidyl)ethylJ-2-(2-thia2olyl)-1 H«imidazo[4,5-c]quinoline; 

(30) 4-memyl-2-(3-methyl-2-thienyl)-1 -{2-(4-piperidyl)ethyll-1 H-imldazo[4,5-c]quinollne; 

(31) 4-methyl-2-(5-methyl-2-thienyl)-1 -{2-(4-piperidyl)ethyi]-1 H-imidazo{4,5-c]quinoline; 

(32) 4-methyl-1 -[2-(4-pipGridyl)ethyll-2-<2-pyrrolyl)-1 H-imidazo[4,5-c]qulnoiine; 

(33) 4-methyl-2-(1 -methyl-2-pyiT0lyl)-1 -{2-(4-plperidy1)ethylH H-imidazo[4,5-c]qulnoline; 

(34) 4K*loro-6,7,8,9-tetrahydro-2-phenyl-1 -[2-(4-plperidyl)ethylH H-lmidazo[4,5-c]quinollne; 

(35) 4-ch!oro-6,7-dihydro-2-phenyM -(2-(4-piperidyl)ethyl]-1 H-imida2o[5 ( 4-d]cydopenta[b]pyridine; 

(36) 4-chloro-2-phenyl-1 -[2-{4-plpertdyi)ethyl]-1 H-lmldazo[5,4-#hleno-{3,2-b]pyridine; 

(37) 4-chloro-2-phenyM -[2-{3-piperldyl)ethylH H-lmidazo[4 t 5-c]quinollne; 

(38) 4-chloro-1 -{2-(2-morpholinyi)ethyl]-2-phenyl-1 H-imlda2o[4,5-c]quinoline; 

(39) 4-chloro-2-phenyM -[2-(1 -plperaziny[)ethy!]-1 H-lmldazo[4,5-clqulnollne; 

(40) 4,6,7 1 8,9-pentachloro-2-ethoxymethyM -[2-(4-mtomorohollnyl)ethyl]-1 H-imidazo{4,5-cJquinollne; 

(41 ) 4-<*loro-8,7,8,9-tetrahydro-2-hydroxymethyM -(2-(1 -pipera2inyl)ethyl}-1 H-imidazop^-dlcycloheptafbJpyrid- 
ine; and 

(42) 4-chloro-2-(3-methyl-2-thienyl)-1 -{2-(4-pipertdyi)ethyl]-1 H-lmldazo[4,5-c]quinollne. 

[0025] The novel 1H-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 



6 



BP 1 104 764 A1 




wherein R 5 represents hydroxy! group or an alkyf group; R 6 represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except (or hydroxy! group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] ln Step 1 , the compound of the genera! formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0*C to 200*0. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlony! chloride, 
phosgene, oxaiyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethylformamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydrkJe; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (Xll) or (XIII): 



R C(OR) 3 



R COX 



(XI) 
(Xll) 
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(R 1 CO) 2 0 (XIII) 

wherein R represents a tower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
s Rt (except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethytamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N,N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[0033) In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
io reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 CHO (XIV) 

15 

wherein R 1< has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-dicyano-1 ,4-benzoquinone in a solvent such as acetonitrile, 1 ,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
20 reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



R r COOH (XV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric add, In the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyt groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychlortde, thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200°C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the genera! formula 
(IX) wherein R 6 is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



R J (CH 2 ) n , s P H 




N^R a 



(XVI) 



wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene in the pres- 
ence of a base such as triethytamine and potassium carbonate in a solvent such as 1 ,2-dichloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-dimethylformamide and toluene at a temperature ranging from 0°C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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5 




(xvn> 



10 

wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryi group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CHglm group, that is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a* represents an integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxide or the like, in a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
& (I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic adds such as formic 
acid, acetic acid, and trifluoroacetlc acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dimethylforma- 
mide, 1 ,4-dioxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or Iodine atom and R 1 Is R v can be obtained by allowing a compound 

33 which Is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R 1 is R r or 
wherein R 2 is hydroxyl group and R 1 is R r with trtftuoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) In an aprotlc solvent such as dimethytsulfoxide, N, 
N-dimethytformamide, and acetonttrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonium bromide, hexadecyltributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0 - C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocydic group of which the nitrogen atom that is not bound to 
the adjacent [CH£ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
4* wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anlsole and thloanisole In a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric add, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesulfonic add, p-toiuenesulfonic acid, formic acid, 
» acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such* as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm* 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene at a temperature ranging from 0*C to 200*C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the genera! formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0 Q C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dichlroethane, N.N-dlmethylformarnide, 1 ,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200*C under norma! pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
benzyl amino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzylamlno group to deprotection using an acid. 

[0046] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as wed as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
en acid such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyctohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, triftuoroacetic acid and trifluoromethanesulfonic acid in a solvent such 
as alcohols including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 
toluene, and N.N-dimethytformarnide in the presence or absence of a cation scavenger such as anisole and thloanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 
rocyclic group which Is substituted with ethylenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesutfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an aikoxytmlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocyclic group which Is substituted with oxo group, that is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

R 7 -0-NH 2 (XVIII) 
wherein R 7 represents hydrogen atom or an alky! group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethylformamide, 1 ,4-dtoxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051J In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dimethylformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dichloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0»C to 200 W C. 

[0054] Examples of the appropriate reagent include, for example, alky! haJldes, triphenytmethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifiuoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dlcaroonate, sodium cyanate, alkyi 
isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1*carboxamidine, methanesulfonyl chloride, p- 
toluenesultonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, aikylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHJn, group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations in the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mannitol, corn starch, and crystalline 
cellulose; disintegrators such as carboxymethyteellulose and carboxymethylcellulose calcium; binders such as hydrox- 
ypropylcellulose, hydroxypropylmethylcellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
takr, coating agents such as hydroxypropytmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublllzere or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
acids or bases; teotonlcitles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
end dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 



11 



EP 1 104 764 A1 



Examples 

[0059] The present Invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 
5 [0060) The abbreviations in the tables have the following meanings: Ph, phenyl; Bn , benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyt; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

10 Ethyl N-triphenylmethyl-4-piperidinecart)oxylate 

[0061] To a solution of 76 5 g of ethyl isonipecotate and 81 .5 ml of triethylamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
15 was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystaillzation from ethanol gave colorless prisms having 
the melting point of from 1 47.5 to 1 48.5°C. 



20 


Elemental analysis for C^H^Oj 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H, 7.22; 


N, 3.44 



25 Reference example 2 



N-Triphenylmethyl-4-plperidinemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
30 of ethyl N-triphenylmethyl-4-plperidlne-carboxylate in 400 mi of dried tetrahydrofuran was added dropwise under ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystaillzation from methanol 
3$ gave colorless crystals having the melting point of from 92 to 99.5*C. 





Elemental analysis for C^H^NO 




Calculated % 


C, 83.99; 


H, 7.61; 


N, 3.92 


40 


Found % 


C, 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

45 

N-TriphenyfrnethyM'piperidineethanol 
[0064] 

50 Appearance: colorless liquid 

NMR spectrum 5 (CDCyppm: 1.26(1H,brs), 1.38{2H,brs), 1.45-1.58(4H,m), 1.67(2H,d. J=12Hz), 3.05(2H,brs), 
3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6 H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (ilq.Jcm* 1 : 3416 
Mass spectrum nrvz: 371 (M+) 



12 



EP 1 104 764 A1 



Reference example 4 

(N-Triphenylmethyl-4-piperidyl)methyl methanesulfonate . 

[0065] To a solution of 84.0 g of N-triphenylmethyl-4-plperidinemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanes u If onyl chloride was added dropwise under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 
lected by filtration and washed with methanol to give 90 4 g of coloriess crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C^H^NC^S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H.6.71; 
H, 6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
Reference example 5 

2-(N-Trtphenylmethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114 # C 



Elemental analysis for Cjt^NC^S 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyl-4-piperidyl)methy1 methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyl-fomramide was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
103.5 to 105.5»C. 



Elemental analysis for C^Hj^ 


Calculated % 
Found % 


C, 78.50; 
C, 78.45; 


H, 6.85; 
H, 8.74; 


N, 14.65 
N, 14.82 



Reference example 7 

tert-Butyl 2*(2-azidoethyl)-1-piperidinecarboxyiate 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-plperidine-carboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 15.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N ,N«dimethylf ormamide were added to the resulting crystals, and the mixture was stirred 
at 70*C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-cyppm: 1.20-1. 32(1 H,m),1.40(9H,s),1. 48-1 .58(5H,m) t 1. 60-1 .68(1 H,m),1 .88-1 .96(1 H, 
m),2 71-2 78(1H,m),3.28(2H,t,J==6.5Hz),3 80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
10 |R spectrum v (iiq )cnr 1 : 2104,1692 

Reference example 8 

4-Oxo-1 -piperidineacetonitrile 

15 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11.5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethyiamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 5 (CDCyppm: 2.53(4H,t,J=6Hz),2 91(4H,t,J=6Hz),3 86(2H,s) 
IR spectrum v (KBr)cm*i; 2232,1714 
25 Mass spectrum m/z: 1 38(M+) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 

Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1 -piperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-1 48'C 



40 


Elemental analysis for C 12 H 21 N30 2 




Calculated % 


C, 80.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 



N-Triphenylmethyt-4-plpertdlneacetonltrile 

[0073] A suspension of 90.4 g of (N-triphenylmethyl-4-piperidy1)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dlmethylsu If oxide was stirred at 90'C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

55 
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Elemental analysis for C^H^Nj 




Calculated % 


C.85 21; 


H, 7.15; 


N, 7.64 


5 


Found % 


C, 65 35; 


H, 7.26; 


N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 11 through 
13 were obtained 



10 





Reference 




Physical properties 




example 




/n Alt' m » 1 . \ 

V Re crystallization solvent) 


13 






colorless crystals (MeOH-€t,0) 
mp.158.5-180.5t 




11 




Elemental analysis for C^H^Hj 


20 






CaJcd. %: C, 85.22; H. 7.42; N. 7.36 
Found %: C, 85.21; H, 7J52; N» 7.34 








colorless prisms (iso-Pr 2 0-n-Heptane) 


23 


12 




mp.48-49^ 

□omental analysis for C 1z H zo N l O l 
Calod. %: C. 64:26; H. 8J8; N, 12.49 


30 






Found %: C, 64J01; H. 9.24; K 12.35 








oolortess crystals (iso-Pr 2 0) 


33 


13 




mp,89~ 90*^C 

Elemental analysts for C^H^NjO, 
CaJcd. %: C. 58.39; H, 8.02; N f 12^8 
Found X: C. 58.31; H, 8D1; N, 12.37 



40 



Reference example 14 
N-Triphenylmethyl-4-piperldineacetlc acid 

43 

[0075] A suspension of 21 .2 g of N-triphenylmethyM-plperldineacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
50 crystals. RecrystaJllzation from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209 # C (decomposition). 



Elemental analysis for CagH^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-trlphenylmethyl-4-piperldlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N.N-dimethylformamide was stirred at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallization from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166°C 

10 



Elemental analysis for O^H 3 ^0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 16 
4,4-Ethylenedioxy-l-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1-piperidlneacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eiuting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 6 (CDCIgJppm : 1 .78(4H,t, J=6H2),2.69(4H,t,J=6H2),3.52(2H,s),3.96(4 H,s) 
IR spectrum v (llq.)cnr 1 : 2230,1094 
Mass spectrum m/z: 182(M+) 

30 

Reference example 17 
4-Amlnomemyl-N-triphenylmethylplperIdlne 

33 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpiperidIne in 250 ml of dried tetrahydrofuran was added dropwise under Ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCIJppm: 1.14(1H l brs),1.36(2H,brs),1.48(2H,qd l J=5^.5Hz) l 1.68 (2H,d,J=1t.5Hz),2.59(2H, 
d,J=6Hz).3 10(2H,brs),7 14(3H,U=7.5Hz),7.25(6H,U=7.5Hz ),7.47(6H,brs) 
IR spectrum v (Hq.)cnT»: 3056,3028 
43 High resolution mass spectrum: Analysis for C^H^r^ 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Amlnoethyt)-N-triphenytmethylplper1dine 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
53 g of concentrated surf uric acid In 100 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenyimethyl-4-pfperidineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCyppm: 1.18(1H l brs),1.35(2H,brs) ( 1.40{2H,q,J=7.5Hz), 1.48(2 H,qd,J=11.5.3Hz),1.63(2H, 

d,J=11 .5Hz),2 87(2H,t,J=7 5Hz),3.05(2H,brs),7.14(3H,t,J=7. 5Hz).7.24(6H > t,J=7 5Hz),7.47(6H,brs) 

|R spectrum v (Hq icm" 1 : 3060,3032 

High resolution mass spectrum: Analysis for C^eH^^ 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 



Reference example 19 

4-(3-Aminopropyl)-N-triphenylmethylpiperidlne 



[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-dJppm: 0.95-1 .05(1H,m),1.1 9-1 .35(8H,m),1. 41 ( 2H,q,J=11.5Hz),1.62(2H,d l J=11.5Hz), 
2.47(2H,t,J-6.5Hz),2.93(2H I d ( J=11.5 Hz),715(3H l t t J=7.5Hz),728{6H l t,J=7.5Hz),7.38(6H ( d,J=7.5Hz) 
IR spectrum v (llqjcnr 1 : 2972.2920 

Reference example 20 



tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
d 8 )ppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .45-1 .58(4H,m),1 .72-1 .82(1 H,m)^.34-2.47(2H,m),2.65-2.76(1 H,m),3.1 8(2H,t, 
J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (Hq.)cnv 1 : 2976,2936,1692 



Reference example 21 



1-(2-Amlnoethyl)-4,4^ethylenedioxyplperidlne 

[0083] A suspension of 1 2.7 g of 4,4-ethylenedioxy-1 -piperidineacetonltrlle, 1 .3 ml of Raney nickel and 11 3 ml of 2% 
methanolic solution of ammonia was catalytlcaily hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was punfled 
by alumina column chromatography [eluting solvent: ethyl acetate ->ethyi acetate - methanol (10:1)] to give 10.1 g of 

NMR^Je^m^ (DMSO-de)ppm : 1 .58(4H,t,J=6Hz)^.37(2H,t,J=6.5Hz),2.42(4H,t I J= 6Hz) 1 2.57(2H,t,J=6.5Hz) l 3.84 
(4H,s) 

IR spectrum v(llq.)cm- 1 : 2956^884,1094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 8 (DMSO-d^pm-.l .02-1 .12(1 H,m),1 
.16-1 .50(1 4H.m).1 53-1.60(1 H,m).1 .70-1.77(1 HjtOX 
56(2H r tJ=75H2)Z75-2.83(1H.m) > 3.65-3.78(2H t m) 
IR spectrum V Oiq.) cm" 1 £980,2936.1 692 


23 




bluish craen liquid 

NMR spectrum d (DMSO-d,)ppm:1 .40(9H,s). 1 .55-2. 

00(2H t m)^.50-2.65(1H^) r 2.75-2^0(1H v m)^.9&-33 

0(4H p m) v 3.60-3.90(3H v m) 

[R spectrum V Oiq.) cm _, :1700 


24 




dark green liquid 

NMR spectrum 6 (CDCIJppm:! .1 5(2H.brs).1 .45<9H. 
s),1 .85-2.00C2H^)^.00-2iOaKm)^.30-2.50(2rim) 
^.60-2.95(4am).3.40-3.e0(2rlm).4.4«(1 HJ>rs) 
IR spectrum v Oiq J em" 1 ^332 J 692 


25 




colorless liquid 

NMR spectrum 8 (DMSO-d f )ppm:1.39(9H^) ? 1,58-1 . 

66(1 H,m).1 .68-1 .90(5Hm)^.47(2H.t. J=75rb).3.1 3-3 

-22(2H f m) p 3.68-3.76(1 Hjn) 

IR spectrum yfliqj cnT , :2972.2878.1896 

Specific rotation 

[crtf 0 : -54.3* (c=0.1. DMSO) 



Reference example 26 
5,7-Oichloro-6-nitroth!eno(3,2-b]pyridine 

[0085] A mixture of 24.8 g of 4,5^mydro-7-hydro)ty-8-nitrothieno[3^^]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60 # C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.8 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 6 (CDCyppm: 7.61(1H,d,J=5 5Hz), 8.07(1 H,d,J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0088] In accordance with the method of Reference example 28, the compounds of Reference examples 27 through 
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Reference 
example 




Physioai properties 
(Recrystalfization solvent) 


27 




pale brown orystals 

NMR spectrum 6* (CDCI,)ppm:7.87(1H,dd,J=9,2. 
5rte).8.06<1 H.d. J=9Hz).8.24Cl HJ.J=2.5HzJ 


28 




brown crystals 

NMR spectrum d(DMSf>d.)ppm:2.02(3H^)7.7 
8(1H4d.J=9^Hz),7^e(1H^ > J=2Hz) > 8.05(1H,d^ 
9 Hz) 


29 




pals brown orystals 

NMR spectrum 3 (CDCgppm:4.01 (3H.a).7.42(1 H 
,d.J^5H2)7.55(1H.iW^=8^5rb).7^9(1rid f ^=9 
Hz) 


30 


CI 

I 

oie 


yellow crystals Gso-PrOH) 
mpJ82-183*C 

Elemental analysis for C.HjC^M.O, 
Calod. %: C. 39JJ7; H, 1.24; N. i7JK 
Found fc C. 39.37; H. 1.02; N. 17.25 


31 


OX 


palo brown plates (n-tfoxane) 
mp.84-64.5% 

Be mental snslysie for G^H, CV*iOj 
Calod. * C, 43.75; H. 3.25; N, 11-34 
Found * C. 43.77; H. 3JH; N. 11.44 


32 




pale ye Bow pistes (rt-Hoxane) 
mp.94^-95jX 

Bementaj analysis for C.H.CJ.NjO, 
Calod. *: C, 41.23; H, 2J9; N, 12X2 
Found fc C, 41.12: H. 2.84; N, 12.01 



Reference example 33 
2-Chloro-3-nltro^2-(N-triphenylmeth^^ 

[0087] To a solution of 22 6 g of 2 l 4-dfchloro-3-nttroquino!lne and 13.0 ml of triethytamlne in 60 ml of N,N-dimethyl- 
formamide, a solution of 23.0 g of 4^2-aminoethyl)-N-triphenylmethylpiperidine In 40 ml of N.N-dlmethylformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallization from a mixture of 
N,N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231'C (de- 
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composition). 





Elemental analysis for C^H^CIN^ 


5 


Calculated % 


C, 72.B4; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H, 5.80; 


N, 9.82 



10 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



15 



R 3 — <CH 2 ) m 




25 



30 



35 



40 



50 



55 
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Reference 
oxampfe 


a 


R* 


ID 


Physical properties 
(Reorystallizstion solvent) 


34 


a 




2 


yellow cry«tais(CH|Ct z 'iso"Pr t O) 
mp,1 063-1 99.5^C (decomposition) 
Eloroental analysis for C^H^CJ^O* 
CalcdJL C. 68.74; H. 5-27; N, 0.16 
Found *C. 68.47: H. 5.31: N. 9.18 


35 


H 




1 


yellow crywtwsCMeOH-THF) 

mp^143-225^C (decomposition) 
Elemental analysis for C^H^C^O, 
Calcd.l: C. 7252; H. 535; M. 9.85 
Found %:C, 7234; H, 5.82; H» 932 


38 


H 




3 


yellow oi?staJs(MeOrHeo-Pr s O) 
mp,1763H 83^ (decomposition) 
Elemental analysis for C^H^C^O, 
Calod.* C. 73.14; H, 537; N, 9.48 
Found %: C, 7333; H, 8.04; M, 936 


37 


H 


-a 


2 


yellow orystalsOleOH) 
mp,1283-1293*C 

Qemental analysis for C n H« > CIN 4 0 1 
CaJcd3: C. 6531; H. 5.93; M, 13.19 
Found %: C. 6436; K 6.03; N. 1337 


38 


H 


•xx 


0 


yellow crystals(AoOB) 
mp, 199-202^C(dacoroposrtion) 
BementeJ analysis for C lt H„CIM 4 0« 
CalcdJl: C. 56.09: H. 5.70; N. 13.77 
Found* C. 56.04; H. 5.69; K 13.77 
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Reference 


B 


W 


Physical prop rties 


5 


example 


(ReorystaJlization solvent) 










yellow crystaJs(MeOH) 










mp/l 89.5-1 905% 


10 


39 


d 


CH 


Elements] anahmia for n~- M— fti-U.o. 
C*Jcd.%; C. 53.74: H 538* N 11.94 
Found* C, 53.61: H 5.55: N 11 67 


13 








yellowish orange erveteJa (MoOH) 








mp,185-186°C 




40 


Me 


CH 


Elemental analysts for CaHj,aN 4 0 4 


20 








CeJcd.%: C 58 88- H. 651* M 12 48 








Found«: C. 58.72; H, 8.60; N, 1259 










yoiivwi»n urin|o crystals UHBun/ 


23 








mo 1835-1 84_5*fc 




41 


MeO 


CH 


Elemental analysis for CnH^CIN^Oo 
CaJcdJL* C. 5653; H, 6.29; N, 1255 
Found* C. 56.90; H, 654; N. 1256 


30 








yellow crystals(AcOEt-Et,0) 
mp.157.5-161 a C 


33 


42 


H 


N 


Elemental analysis for C 10 H a CIN f O 4 








CaJcdJt: C. 55.11; H, 651; N. 1657 
Found* C, 55.18; H. 8.10; N, 1556 



40 



43 




35 
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Reference 
example 


R* 


R* 


Physical properties 


9 








yellow cryetalsCAcOtt-ieo-Pr^U; 




43 


CI 


"Ok 


11^.133-134^ 

Elemental analysis Tor v^rii7v*injv-'4 


10 






mi ■ M ' e *» AA. LI O AB. fcj 14 OR 

Calcd.%: C, 57.99; H, 6.26; N, 1Z.8B 

n C7QQ. u ATA* N 12JJ5 
round*: u f d/-5*w, n, o^*, r»» » *~«*w 










yellow orystals(EtOH) 


13 


44 


Me 




mp,138-13B5 fl C 

Bemental analysis for C^H^O, 








CsJcdJfc C, 63.75; H. 7.30; M, 13.52 


20 








Found*: C. 63.70; H, 7.4s, N, 14.44 










yellow needles (AcOEt-rr-Heptane) 


23 


45 

• 


CI 


a 

Boc 


mp.146.5-146 c C 

Elomental analysis for C^H^CIN^ 
Calcd.%: C. 57.99; H. 8.26: N. 12,88 
Found!: C, 58JD4; H, o.Z7. w, IZJ/ 


30 








yellow crystsls(iso-Pr t O) 


33 


46 


CI 




mp.121-122j5lC 

Elemental analysis tor C^H^CIN^ 
CalcdJ: C. 57.99; H. 8.28; N, 12.88 
Found*: C. 58.04; H, 6.32; N, 12.82 










yellow prisms {MsOrHso-Pr,0) 


40 








mp.155-157lC 




47 


CI 




Elemental analysis tor C v H B |CIH i 0 4 
CalcdJl: C. 55.11; H. 6J01; M, 16J)7 


45 








Found*: C, 54.92; H, 5.89; N. 16.00 
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Reference 
example 


R 2 


R» 


Physical properties 
(Reorystallfzation solvent) 


48 


CI 




yellow crystals (MeOH) 
11^,176,5-177^ 

Elemental analysis for C^H^CIN^ 
Calcd.* C, 54.98; H, 5.77; N, 12.82 
Found*: C, 54.85; H, 5.76; N. 12.86 


49 


CI 


On 


yeUow needles (AcOEtHso-Pr 2 0) 
mp f 15O-150^t 

Elemental analysis for C^Hj, CJNjO* 
CalcdA C, 58.06; H, 6.27; N, 15.57 
Found*: C. 55.92; H. 8.19; N. 15.59 


50 


Me 


BocHN^^ 


yellow crystals (AoOEt) 
mp.151-151.5 c C 

QementaJ analysts for C a H 3Y N s 0 4 
CaicdJl: C. 61.52; H. 7.27; N, 18.31 
Found*: C, 81.33; H, 7.14; N, 16.29 


51 


CI 




ye Dow fine needles (AcOEtHso-Pr 2 0) 
mp.11 9-5-1 23t 

Elemental analysis for C^H^ClriiO* • 
1/4H,0 

CaJcdJfc C, 54.41; H. 5.45; N, 14.10 
Found!: C, 54.60; H, 5.45; N, 14.19 



■Mcaj.^ 
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Reference 
example 


R 1 


m 


Physical properties 
(Recrystallization solvent) 


52 


'"XX 


2 


yellow prisms (AoOEt-n-Heptane) 
1*9,121-123% 

Elemental analysis for C^H^CIN^ 
Calcd.* C. 54.78; H, 5.40; N. 15.97 
FoundS: C. 54.70; H, 5.51; N, 15.93 


53 




2 


yellow crystals (MeOH) 
mp.123-124% 

Elemental analysis for C 15 H 17 CW 4 0, 
CaJcd.%: C, 53 JO; H. 5 .09; N, 1 6.04 
FouniA: a 53.44; H, 4.04; N. 16.60 


54 




3 


yellowish brown orystals (MeOH) 
11^.163-164% 

Elemental analysis for C 1s H tt CIN 4 O a 
Calcd.* C. 54.78; H, 5.48; M. 15.97 
Found* C, 54.79; K 5.36; N. 15.85 


55 




2 


yellowish brown crystals (MeOH) 
mp,!45-146t; 

Elemental analysis for C 1# H 1t ClN 4 0, 
Calcd* C. 57.40; H, 5.72; N. 18.73 
Found*: C. 57.23; H, 5.75; N. 16.74 


56 


o. 


2 


yellow orystals (iso-Pr 2 0) 
mp,102J-103 < t 

Elemental analysis for C 15 H, 7 ClN 4 O a 
Calcd* C. 56.16; K 5.34; H. 17.47 
Found* 0, 56.14; H, 5J37; M, 17.41 
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Reference 
example 




Physical properties 
(RecrystaJlizatfon soivenO 


57 


ox 


yellow priam* Cso-Pr^n-Heptane) 
mp^oHMFC 

□omental analysis for C 7B H t3 C\N A 0 4 
CaJcdA C, 57.07; H. 5.99; N, 13.31 
Found*: C, 57j04; H, 5.92; N, 13.26 

Specific rotation 

[at*: -975* <c=0.1,DMSO) 


58 




paJe yellow crystals (MeOH) 
mp.135-135.5T: 

Elemental analysts for C„H lt CJK i 0 4 
CaJcdJfc C. 57.46; H. 7.12: N, 12.76 
Found*: C. 57.33; H. 7.15; N, 12.74 


59 




red liquid 

NlflR SDeotrum d (DMSO-d.)oDm:0 9B(2H a J 
=12.5Hz),1^0«1H f m) f 1.41(9H t sXl^9UH. 
d,J=12.5Hz)^.04(2H^uin.a=8Hz)^.6O-2.72(4 
KmU.79(2HX J=8Hz)JL93(2H.t J=8Hz),3.21 (2 

H^.J=6.5Hz),3.89(2H.d.J=:12^H2).9^2(1H.tJ 
=6.5Hz) 

IR spectrum ?Qiq.) cm~M 688.1526,1 366 


60 




orance crystals Gso-PrOH) 
0^,148.5-150^ 

Elemental analysis for a^CIN^S 
CaJcdA C. 51.75; H. 5.71; N, 12.71 
Found*: C. 51.64; H. 5.80; N. 12.69 



Reference example 61 

3-Amino-2^hloro^-[2-(N-triphenylmethyl^lperidyl)emylamlno]qu!noilne 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydrtde was added portlonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro-4-(2-{N-triphenylmethyM-piperldyl)ethylamlno]quinollne In 300 mi of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portlonwise, and the mixture was stlned 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dilsopropyt ether, and the solid was washed 
successively with isopropanol and diisopropyi ether to give 20.1 g of pale green crystals. Recrystalltzatlon from Iso- 
propanoi gave pale green crystals having the melting point of from 116 to 121*C. 



5 


Elemental analysis for C^I^CIN^ 




Calculated % 


C ( 76.B3; 


H, 6.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10 17 



w [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
86 were obtained. 



15 
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Reference 
example 


B 


R" 


m 


Physicsl properties 
(Recrystallization solvent) 


62 


a 




2 


colorless crystals (EtOH) 
mp.197-198.5% 

aemerttal analysis for C XJ H 14 CI I N 4 
CalcdJl: C, 72.28; H, 5.89; N. 9.63 
Found*: C, 72.45; H. 6.17; N, 9.34 


63 


H 




1 


brown tlouid 

NMR spectnmd(DMSO-d s )ppm:1^(H1.45(3H v m).1 

.49<2H,q.J=1 15Hz),1 .72(2H,d.J=1 1 5Hz).3.18(2HXJ 

=7Hz).4.89(2H t s) f 5.09(1H,t,J=7Hz)J.14(3H.t,a=7J5H 

2)J^7(6rit.J=7^Hz)7.35-7.45(8H.m).7.66(1rW f J=8 

Hz) 7 99C1H d J=8Hz) 

IR spectrum vQlqJ om' 1 3356,305 8 


64 


H 




3 


colorless crystals Qso-Pr t 0) 
mp.149-158% 

Elemental analysts for C a# H S7 dN 4 
Calcd.* C, 77.05; H, 6.65; N r 9.98 
FoundS: C. 76.93; H. 6.81; M, 8.97 


65 


H 


-a 


2 


brown liquid 

NMR spectrum 3 (CDCI^mcl .20-1 .50<3rUn),1.5O( 
2H.Q. J=7.5Hz)J .66(2H.d.J=1 1 Hz),1 .94(2H r t^=11 Hz). 
2.88(2H v d,^11Hz) v 3^7(2H v q v J=7.5Hz) t 3.49<2H r s).3.7 
9(1H,tJ=7^rte),4i)8(2H f brB)J^O-7.35(5H^n).7.45(1 
HMJ=e.UHz).7.48(1H l td t a=8.l5Hz) l 7.74(1H.ddJ= 
8,1 .5Hz),7 JBS(1 H.dd.J=8.1 .5Hz) 
IR spectrum *(HqJ cm^3380 
Mass spectrum in/£394J96(ir,3:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(Recrystaffization solvent} 


66 


H 


CH 


0 


colorless crystal* (AoOEt-iso-Pr x O) 
mp,167-1875X 

Elemental analysis for C 1i H r ,C!N 4 0 2 
Calod-X: C, 60.55; H, 6.69; N. 14.87 
Found*: C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


colorless crystals 0so-Pr 2 O) 
mp.154-1555% 

Elemental analysis for C T1 H a Cl x N 4 O x 
CeJodJk C. 57.40; H, 6.42; N. 12.75 
Found* C. 57.31; H. 6.37; N. 12.69 


ea 


Me 


CH 


2 


colorless crystals Gso-Pr 2 0) 
mp.12fr-129.5t 

Elemental analysts for CnH^Cft^O, 
CaJedJ: C. 63J07; H. 7.46; H, 1SJ7 
Found*: C, 83.02; H, 736; N. 13.33 


69 


IfteO 


CH 


2 


odorless orystals Gso-Pr,0) 
rap.1405-14l1C 

Elemental analysis for C^H^dr^O, 
CaJcdA: C, 60.75; H, 7.18; N, 12.88 
Found* C, 60.61; H, 7.17; N. 1IB1 


70 


H 


N 


2 


brown liquid 

NMR spectrum (CDCI^pin:!. 14<2H.qd.J=1 2,3Hz), 1. 40- 

1.4S(11H 4 m)J.50^1.7<K5H^)^67(2HX^12rte).X40(2H.t 

J=7 .5Hz),4.07(3H,b r»),7 .39(1 H.dd. J=8 J5,4J5Hz)JB J29<1 H.dd 

^=83^Hr),8.91(1H^d,J=4.5^rte) 

m spectrum rOIqJ cm -1 3344,2928.1 694 

Mass spectrum m/z:4O5,4O70r,3:1) 
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Reference 
example 






PhyeioaJ properties 
(Recrystailizstion solvent) 


71 


CI 




coloriees crystals (AcOEt-iso-Pr 2 0) 
mpJ15.5-116t 

Elemental analysis for C^H^CI^O* 
Found*: C f 61.99; H, 7.28; N, 13.73 


72 


Me 




oolorieee oryetals Gso-Pr 2 0) 

mp.1 32.5-1 Z4J5TC 

Elemental analysis for CnH^^Oj 
CaJcd.X: C. 68.72; H, 8.39; N, 14.57 
FoundS* C 68 65- H. 8 65* M. 14 48 


73 


CI 


a 

Boo 


colorless prisms 
Gso-Pr x O-n-Heptane) 

mp^oB-no^t; 

Elemental analysis for C 11 H J ,CIM 4 0 2 
Founcff: G. 62.18: H. 7.42: M 13.81 


74 


CI 


BoclC3\ 


colorless crystals 0ao-Pr,O) 
m Pi 10*-108"C 

Elemental analysis for C^H^CIN^ 
CaicdJI: C, 62^9; H, 122; N. 13.84 
FoundX: C, 62.11; H, 7.35; K 13.79 


75 


CI 




coloriees prisms (AcOEtHeo~Pr 2 0) 
mp.128-128.rC 

Elemental analysis for C S0 H M CIN I O 2 
Calcd.%: C, 59.18; H, 835; N r 17.25 
Found*: C, 59.16; H, 634; N, 17.15 
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Reference 
example 


R* 




Physical properties j 
(Re crystallization solvent) 


76 


CI 




green liquid 

NMR spectrum <J (CDCI,)ppm:1 .47(9H,s),1 .78( 

2H ( q f J=6Hz) P 2.68(1H > brs) t 2J9(1HJ>rs) ( 3.30-3. 

40(1 Km),3.50-3.55(1 H,m).3.55-3.70(2H.m).3.7 

5-4.05(3H^i) i 4J7C2H,brs) r 7.4O-7.50(2H^i).7.8 

0(1 H,d,^=75Hx).7.S0(1H,o\J=73Hz) 

IR spectrum vOlq.) cm~':3356,1696 

Mass spectrum m/z:406.408(M^.3:1) 


77 


CI 




brown liquid 

NMR spectrum * (CDClOpprml .40-1 .55(2H,m) 

J.46(9H r s)X00-2JD5(2H t m)i15«2^5(2H^i)Z 

46X2HX0^^H2)^0-23(K2H,m),3.35C2H r t,^ 

5.5Hz),3.53(1 rU>rs) v 4^4dH,brsX4.4S(1 HJ>rs) J 

4O-750(2H^i).7^5-7.90(2rim) 

IR spectrum V OlqJ cnT , :3356 f 1894 

Mass spectrum n^r41 9.421 (M\3:1) 


78 


Me 




green liquid 

NMR spectrum 5 (CDCI,)ppm:1 .40-1 .60(2H^n) 
J.4e(9H.s)Z00-2.10(2H^)Z1(H2Jl5(2jim) > 2. 
46X2H,lJ^3rW^64<3H^W.8S^2^0(2H»m) i 3 
^5(2H.tJ=«5Hr> r 3.54(1Ha>rs) f 4.13(2H^rsX4.4 
9(1 H,brs),7.39(1 H,t, J=8.5Hz).7.44(1 H.t,**=«-5H 
z).7 J9(1 H.d,J=*.5Hx),7.B1 (1 H, d r J=8.5Hz) 
IR spectrum V (liqJ cm M :3352.1704 
Mass spectrum m/z399(M*) 
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Reference 
example 




m 


Physlotl properties 
(RecrystsJHzation solvent) 


79 


Bee 


2 


colorlese plates (AcOEtHso-Pr x O) 
mp.104-105^ 

Elemental analysis for CmH^CH^Oj 
Calod.S: C ( 01.45; H, 0.90; N, 14.33 
Found%: C, 61.49; H, 6.81; H, 14.35 

Specific rotation 

lalo" : -20J # (c=0J. DMSO) 


80 




2 


colorlese crystals 0so-Pr 4 O) 

Elemental analysis for C, a H n CtN 4 O l 
Calod.*: 0, 5958; H t 6,39; N, 15.44 
Found* C. 59.30; a 0.07; N, 15.30 


81 




2 


oolorleee orystals (AoOEt) 
mp,126-128t; 

Elemental endysis for C 1s H2iCfN 4 0 
C»led_V C 59 H ft 00* M 17 All 
Found* C. 59.71; H. 6,87; M, 17.32 


82 




2 


yellowish brown liquid 

MMR spectrum d (C0a^ppm^.49(2H,t^==5Hz) v 2J50 
-2.6uX4H,m),3J0-3.40(2H r m) t 3.75-3^5<4H^n),4J8<1 
HJ>rsX430(2H.brs).7.44<iatd.J=8.5 v 1Hz)J.48(1H v td 
.0=8.5.1 Hz) ,7.80(1 H.dd,J=8j6 ,1Hz) .7.91 (1 H.dd.J=8.5. 
1Hz) 

IR spectrum V (Bq.) cm" 1 3348 


83 


a 


3 


yellowish brown liquid 

MMR spectnjma(COCI s )ppfii:!J89(2H.quin,J=0H2)^ 

.45-2.60X4H^)^J3ttH.t^6rb) i 3^0(2H.t.J : =6H2).3. 

78(4H r t.^=4.5rtz) f 4J50(3HJbrv)J.44<1Ktd v J=7.5.1 Hz) 

J.47(1H,td.J=7^.1Hz)JJ3(1H.dd.J=7.5.1Hz).7.90(1 

H.<kU=7.5,1Hz) 

IR speotrum V (Iq.) cm" 1 3344 

Mass spectrum m/r320.3220r. 3:1) 
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Reference 
example 




Physical properties 


84 




greenish brown liquid 

uyp MM«*nnn^ f f!nfU_W»m-1 AJ\~t Aft/9 U ml 1 Aft— 1 70 
NMn Spectrum O V^^^l^ppin.1.49 I.DUV^t1«Jn/ 4 I.Olr~ 1 ./If 

(4H,m)Z35-2.B0(4H,jn)Z39(2HXJ=5Hz)^.37(2atJ=5H 
z).4.31 < 1 H,brs) > 4.87(2H ( brs),7.44< 1 H.td, J=7.1 Hz).7.47<1 H, 
td^=7.1Hz)JJ7(1H.dd t J=7.1Hz).7J4(lH.dd,J=7.1H2) 
IR spectrum vOiqJ cm' 1 3432.3340 
Mass spectrum m/z*04,30€(M\3:1) 


85 




dark brown flquid 

J=5JH2)^.60-2J0(4H,m) f 3.40(2atJ=5-5Hc) < 4^7(3HJ)ra 
).7.43(1 H,td.J=7«H2)J.4«(1 H.td,0=7.5,2Hz} f 7.87(1 H,dd\ 
J=7.5,2Hz).7.93(1 H,dd,J=7.5.2Hz) 
IR spectrum vQioJ cm* 1 3438 ,3348 
Mass spectrum m/z^90,292(M\3:1) 
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Reference 
example 




Physical properties 
(Rocrystallization solvent) 


86 


i 


c 


colorless crystals (fso-Pr 2 0) 
mp.130.5-131.5 fl C 

Elemental analysis for C^H^Cl^Oj 
CalcdJl: C. 61.67; H f 8.13; N. 13.70 
Found*: C, 6152; H, 8.29; N. 13.65 


87 


c6 


c 


colorless crystals 

(aCHtCHjCHso-P^O) 

mp.141.5-142.5lC 

Elemental analysis for C^H^CI^C^ 
Calcd.%: C ? 60 32; H. 7.91; N, 14.19 
Found*: C. 60.63; H. 7.60; N, 14.03 


88 




XI 


gray crystal* (AoOEt) 
mp,168-168 c C 

Elemental analysis for C^H^CIHjOjS 
CalcdJt: C. 5533; H. 6.62; N, 13.63 
Found* C. 5534; H. 6.87; N. 13.63 



Example 1 

4^hloro-H2-(N-triphenylmethyl^plperidy0ethy0-1H-imIde2o[4,5-c]-quinollne 

[00911 A solution of 1 9 9 g of 3-amlno-2^hloro^2-(N4riphenylmethyl-4-plperidyl)-ethylamlno]qulnolino, 24.1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesulfonlc acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. RecrystaJlization from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysis for CgeHjaCIN* 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2-trifluorc>methyl-H^ 

[0092] To a solution of 2.50 g of 3-amino-2-chloro-4-[2-(N-trtphenylmethyl-4-piperidyl)ethylamino)quinollne and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trifluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMR spectrum 8 (DMSO-de)ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1Hz),1 .77(2H,d,J=11Hz),1 .80-1 90(2H,m),2.98(2H, 

brs),4 75(2H,t>8.5Hz)7.17(3W 
J=7.5,2Hz),8.16(1H,dd,J=7.5 > 2Hz).8.34(1H I dd,J=7.5,2Hz) 

Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl-1 H-imidazo[4,5-c]qulnolln-1 -yl)ethyl]-1 -plperidlnecarboxylate 

[0093] A solution of 0.65 g of tert-butyl 4-[2-[(3-amino-2-methylqulnolln-4-y1)amlno)-ethyl)-1 -piperidinecarboxylate, 
0.29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-t ,4-benzoquinone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46.5*C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H,7 28; 
H, 7.54; 


N, 11.91 
N, 11.84 



[0094J In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp^^gX (decomposition) 
Elemental analysis for C^h^Cl^ 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168'C (decomposition) 
Elemental analysis for C 41 H 39 CIN 4 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,268-268 , C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C. 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystallteation solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5-249°C 

Elemental analysis for C^H^IN^ 
Ca!cd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-231 °C (decomposition) 
Elemental analysis for C43H39CIN4-1/4H 2 0 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



20 




23 


Example 


R1 


B 




m 


Physical properties (Recrystailization solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25 Q C Elemental analysis for 
C 24 H 25 CIN 4 Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C, 71.22; H t 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analyslsforCM^TCIN^Calcd^rC, 67.45; H.5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,188-189 # C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C t 63.45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193°C Elemental analysis for 
C^HaoCy^Oj Calcd.%: C, 64.00; H, 5.75; N, 10.68 Found%: C t 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5°C Elemental analysis for 
C^HaaCI^Oj Calcd.%: C, 68.97; H, 8.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.06 



50 
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Example 


B 




w 


Physical properties 
(Recrystaltization solvent) 


5 










eolorleee crystals (AoOEt) x 


10 


14 


MaO 


""Ok 


CH 


mp.18S-5-189.5TC 

Elemental anaJysia for C^B^Cl^O, 
Calod-X: C, 68.85; H. 5 .38; N. 10.75 
Found*: C. 68.70; R 6.42; N. 10.70 












cobrtsss crystals 04 ©OH) 


13 


16 


H 




N 


mp ( 225£-227.5 < £(decomposniDn) 
Elemental analysis far C^HjoCINsO, 
Calod.%: C, 66.81; H. 6.15; N. U23 


9ft 










Found* C v 6535; H, 5.21; N. 14.21 










eolorteaa crystaU(AcOCt n- Heptane) 


23 


16 


H 




CH 


mp.159-16l'C 

Bemental analysis for C^HnCIN^ 
CaiodJfc C. 68.40; H, 6.36; N. 11.41 
Foumft: C. 68.36; K 6.27; N. 11 21 












colorless crystals (AcOEt-tso-Pr t O) 


30 










mp.154.5~15BX 




17 


H 


a 

Boo 


CH 


Elemental analysis for C a H VY CIN 4 O z 
Ctlcd.V C. 68.48; K fl.38; N. 11.41 


35 










Foumft: C. 88.59; K 6.15; N. 11.38 










colorless orystals (AeOEt) 


40 


18 


H 




CH 


mp t 1665-167.5t 

Elemental anafysio for 0,^01^0, 








Calod.%: C. 68.48; H. 6.38; NL 11.41 
Foumft: C. 68.50; H, 6.43; N. 1132 



43 



30 




37 
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Example 


R 2 




Physical properties 
(RecrystaJlizati n solvent) 


5 








colorless fine needles(AcOEt) 










mp.l 865-1 87.5t 




19 




Elemental analysis for C^H^CINsOj 


10 




• 




CalcdJl: C. 65.91; H. 6.15; N. 14.23 
Found*: C. 65.97; H, 6.31; N. 14.18 










colorless crystals (MeOH) 


15 








mp.1 95.5-1 96-5t 




20 


CI 


Elemental analysis for CnHaCI^Os 








CalcdiL C, 65.78; H, 5.93; N, 1U6 


20 








Found*: C, 65.73; H, 5.88; N. 11.38 










oolorfess orystals (AoOEt~tso-Pr s O) 


25 


21 


CI 




mp,191J5-192% 

Elemental analysis for C^jH^CaHjOj 








CalcdJt: C. 66.46; H. 6.37; N, 13.84 
Found*: C, 68.42; H, 6.33; N, 13.89 


30 








colorless crystals CAcOEt-iso*Pr 2 0) 




22 


Me 




rnp.164.5-165X 

EJemental analysis for CbH»N,0 2 


35 






CalodJk C f 71.72; H, 7.28; N, 14.42 
Found*: 0. 71.40; H. 7-24; H, 14.28 



40 

R 3 — <CH 2 ) mv f 



50 



55 



38 
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Example 


R 1 




m 


Physicsl properties 
VnecryaXajiiiBuon sorvorrt/ 


23 


Ph 




2 


colorless crystals (AcOEtHso-Pr s O) 
■np.185-188% 

Elemental analysis for CaHgCI^Oj 
Calod.%: C, 86.88; H, 5.61; H, 12.48 
Fourxflk: C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


"XX 


2 


odorless crystals Gso-PrOH) 
mp,1 64-170% 

Bementsl analysis for CnHgCIN^ 
CelcdJk C. 67.89; H. 5.70; M, 13.77 
Found* C. 67.62; H. 5.71; N. 13.63 


25 


Ph 




2 


psJe yellowish brown crystals (AcOEt) 

mp.162-183% 

Elemental analysis for 

CaHnClr^O- 1/48,0 
CaledJ: C, 86.49; H, 5.45; N, 14.10 
Found* C, 66.26; K 5.50; N. 14.03 


26 


H 




3 


pale brown crystals (AcOEt) 
mp,1 30.5-131.5% 

Elemental analysis for C,tH 19 CIN 4 0 
CelodJfc C, 61.72; H, 5.79; N. 16.94 
round*: c, 01. /z; n, o./o, N, io.wj 


27 


Ph 




3 


psle brown crystals OAeOH) 

mp.1 83.5-1 84.5% 

Elemental analysis for GnHgCI^O 
Calod.%: C, 67.89; H, 5.70; N. 13.77 
Found* C. 67.91; H. 5.66; N. 13.80 




39 
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Example 


R' 




m 


Phystoal properti s 
(RecrystalJizstJon solvent) 


28 


H 




2 


pale brown crystals (iso-Pr l 0) 
mp.105-105.5t 

Bemental analysis for C 17 H 1a CIN 4 
Calod.%: C, 64.88; H. 6.08; N, 17.80 
Found*: C. 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
m Pf 228-22rt 

Bemental analysis for C^riaCIM* 
Calc«LX: C. 70.67; H f 5.93; N f 1433 
Found*: C, 70.44; H, 5.98; N. 14-29 


30 


H 




2 


brown crystals 

NMR spectrum 8 (CDCIJppmrl .80-1 .90{4H jn 
)^^8-2.76(4H f m) P 3.14-3^2(2H,m) F 4.78-4^1(2 

H t m) t 7.68(1HXJ=8^rte)J.72(1H.t,J=8^Hz) f 8-l 

3(1H^).eU2(2H.d.J=83Hi) 

Mass spectrum m/z*OO.3O20yi\3:1) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp,191-192°C 

Elemental analysis for C a H T1 C]N 4 
Calcd.%: C. 70.11; H. 5.62; N, 14.87 
Found!: C, 70.00; H, 5.65; N, 14,86 



40 
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i 
! 






Physical propertie 


j 
i 


Example 




(Recryatailization solvent) 


5 






colorless amorphous solid 

NMR spectnimd(DMSO-oypprn:0J9(3H f brs).1. 






/~ V Ph 


32(3H ( brsXl.88(2H4>r«U.13(1H^ni) p 2.4»(9H t s) t 4 
.B2-4.72(2H.m).7.60-7.87(3H^n),7.74-7.82(4H.m) 




32 


^.13(1H3d,J=8,15Hz)3.42(1H.d.J=8H2) 
IR spaotrum V (KBr)om H :1690 


13 

i 






Mass spectrum m/z:476.478(M^:1) 

Specific rotation 

[afV 0 : -60J2* (c=0.1. DMSO) 


| 20 

i 


33 




colorless crystals (AcOEt) 
mp.21 5-218"C (docomposition) 
Elemental analysis for 


23 




cxx, 


Calcd* C, 6733; H. 7.13; N, 11.32 
Found%: C. 67.70; H. 7.17; N. 1 1 .23 


30 


34 


aX 


coloriaaa oryatala (MeOrHso-PrOH) 
mp.185-188% 

Elemental analysis for C^H^dN^O, 
CalcdJfc C. 67.42; H. 631; N, 11.65 


33 






r- .. rv- t> ai 11- l-l a AS- M il 57 


40 


35 




brown crystals (AoOEt) 
mp,1 99-200% 

Elemental analysis tor CaHaCIN^OjS 
CaicdJl: C, 6233; H. 538; M, 11-27 
Found*: C, 62.74; H. 533; N, 11.16 



BocN 



30 




41 
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FvamolB 


R 1 


Physical properties 
(Recrystailization solvent) 


5 






paie brown crystals Geo-PrOH) 
mp ,202-203 °C 


10 


36 


Mo 


□omental analysis for CnHaClftOt 






CalccLS: C. 64.40; ft 6.81; ft 13J>6 
Found*: C. 84.38; H. 7.04; ft 12.95 








colorless crystals (AcOEHs©-Pr z O) 


15 






mp,1 59.5-1 60.5"C 




37 


n-Bu 


Elemental analysis for C M H M ON 4 O z 
Calcd.%: C. 86.30; ft 7.48; ft 11.89 


20 






Found* C, 68.16; ft 753; ft 11-82 








colorless orystals Qso-PrOH) 






cx 


0^,174-175% 


25 


38 


Elemental analysis for C^V^RA- 1/4H,0 






CeJod.%: C. 87J»; H. 7.54; ft 11.17 
Found* C, 67.08; ft 7.47; ft 10.92 


30 






colorless crystals (AcOEt-iso-Pr z O) 
mp.1 65- 166.5*0 




39 


Bn 


Be mental analysis for Cx»H n CIN 4 0 z 


35 






Calcd* C. 68 .97; ft 839; ft 11.09 
Found* C. 68 J3; ft 8.72; ft 10J99 








oolorieaa orystals (AoOEt) 


40 






mp ,21 9-220.5% (decomposition) 




40 


Elemental analysis for C^HnCI^O, -1/48,0 






Celca\* C. 69.08; ft 6.47; ft 10.74 


45 






Found* C v 6925; ft 6.41; ft 10.69 



50 
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Example 


R 1 


Physical properties 
(RocrystsJlization solvent) 


41 




colorless crystals (MoOH) 
mp.137-142lC 

BementaJ analysis for 0^^01^0,-1/2^0 
CaiodS: C, 87.70; H, 6.67; N, 10.90 
FoundS: C, 67.82; h\ 6.40; N, 10.92 


42 


XT 


eoforleee orystala (MoOH) 
11^,153.5-157*0 

Elemental analysis for C S9 H 3S CIN 4 O t 
CaJodJL C, 66.85; H, 6.38; N. 10.75 
Found* C. 66.04; H. 6.54; M. 10.78 


43 




oolorless crystals (AcOEt) 
mp.160-16110 

ElamentaJ analysb for C„H l0 ClRI 4 O l -1/8H l O 
Caiod.%; C. 65.78; H, 5.96; M. 10.96 
Found!: C, 6537; H. 6.67; M. 10.94 


44 


XX 


colorless fine needles 

(AcOEt-n-Haptane) 

mp,180-182l£ 

Bemental analysts for C tt H 10 ClFN 4 O l 
CeJccL%: C. 68.07; H, 5.94; N. 11.01 
FoundS: C, 66.10; ft 5.71; N, 11.08 


45 




colorless orystais (AcOEt tso Pr 2 0) 
m»,126-129.5"C 

QementaJ anaiysia for C^H^ClFHiOj 
CaJedS: C, 66J>7; H. 5.94; N, 11.01 
FoundS: C, 66D6; ft 5.76; N, 11.01 
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Fxamnle 

tar"" 


R 1 


Physical properties 
(Recrystal lization solvent) 




F 


colorless crystals Gso-PrOH) 


• 




mp.199.5-200 < fc 


46 


XX 


Elemental analysis for C tt H n aF 4 N 4 O a 




r 


Caicd.* C. 59.74; H. 4.83; N, 9.95 
Found* C. 59.61; H, 4.89; N, 9.90 






colorless crystals (iso-PrOH) 






mp^165-217-5\: 


47 




Elemental analysis for C 7t H t gCIF 5 N 4 0 z 




c 


Calod* C, 57.89; H, 451; N» 9.64 




r 


Found* C, 57 M; H, 456; N. 9.62 






colorless crystals (AoOEt) 




JO 


mp.l 98.5-2005^ 


48 


Elemental analysis for C^H^dN^O, 
Caicd*: C. 65.91; H, 6.15; N. 14.23 
Found* C. 85.77; H, 5.99; N, 14.25 






colorless prisms 






(AoOEt-n-Heptane) 


49 




mp.182-183 fl C 

Bemental analysis for C^H^CIl^Oj 
Calod.* C, 65.91; H, 8.15; N, 14.23 
Found* C, 65.95; H, 8.28; N, 14.24 






colorless prisms(AcOEt) 






mp.213-214% 


50 




Bemental analysis for CxjHbCINqOz 
Calcd.* C, 65.91; H. 6.15; N. 14.23 
Found%: C. 65.87; H, 8-20; N, 14.23 




44 
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Example 


R 1 


Physioal properties 
(Recrystsjlizatmn solvent) 


5 






colorless crystals (MeOH) 

w ' ******* «l y mm %wm* 1 <# vnwvi ft/ 




51 


XX 


mp.i79-i88 < t 

Elemental analysis for C»HaCIN 4 0,S 


10 




Catcd.1: C 54.85* H 5 19' N 10 43 

^**^*>***mm*m* %* p 93 r«W| 1 l| VkfV| 1 WiTW 

Found*: C 64-82* H 6 45* N 10.37 


13 






colorless crystals Gso-PrOH) 


5Z 


JX' 


mp ^03-203 

elemental analysis for C Jt H 10 CIF J N4O I 






CaJod.* C. 6231; H. 5.41; N. 10.02 


20 






Found*: C, 02.24; H, 5.42; H, 9.99 








colorless crystals (AoOEt) 


23 




XX 


mp f 224-225 ,, C 

elemental analysts for u M rt w 4JiN4U s 






Cated* C f 72J>1; H, 6.22; N, 938 
Found*: C, 72,02; H, 8J21; N, 9.92 


30 






I g - ft fm M 

ooloiiess crystals uso-PrOH) 




54 


XX 


mp,197-198X 

Elemental analysis tor C^H^CI^O, 


33 




Calod.%: C, 701X3; H. 635; N, 9.61 
Foundac C, 00.83; H, 638; N, 9-58 








colorless crystals (MeOH) 


40 






mp,196^-19rt: 




55 


p 


Elemental analysis tor C^HaCIMiQ, 
Gated JL C t 6433; H, 638; N. 11.65 


43 






Found* C. 6433; H. 637; N. 11.69 



50 
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Example 


R 1 


R* 


Physical properties 
(Recryetainzstiort solvent) 


56 


q 




Me 


pals yellow crystals Gso-PrOH) 
mp,185.5-188lC 

Elemental analysis for C^H^O, 
CalcdJ: C. 70.41; H. 7.00; N, 12.16 
Found* C. 7052; H. 7.19: N. 12.13 


57 


3 




CI 


colorless crystals (Me OH) 
1^,1515-153*0 

Elemental analysis for C M H n CIN 4 0 2 S 
CalcdJfc C. 62.83; H, 5.88; N, 11.27 
Found* C, 62.77; H, 8.01; N, 11.24 


58 


p 


Me 


pale yellow crystals Gso-PrOH) 
119,1815-1825% 

Bemental analysis for O^H^H^S 
CalcdJL C, 68J04; H. 6.77; N, 11.75 
Found* C, 67.86; H, 659; N. 11.63 


59 


p 


CI 


colorless crystals (AcOEt) 
mp.197-198% 

Elemental analysis for CxsHjgCINsO^ 
CaicdJ: C, 60.29; H, 5.67; N, 14J96 
Found* C. 59.98; H. 554; N, 1354 


60 




3 


Me 


colorless crystals (AoOEt-ieo-Pr 2 0) 
mp,191-193% 

Bemental analysis for C^HnHAS 
Calcd* C. 6558; H, 654; N, 14.66 
FoundS: C, 6554; H. 653; N, 14.43 




46 
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Example 




Physical properties 
(Recrystaillzstion solvent) 


5 
10 
13 


61 


Xf 


yellow amorphous solid 

NMR spectrum tf (CDCUppm: 

1J)6-1.09(2H.m)J3CK1.4O(1rUn).14O-1.45 (2rUn) 

.1,44(9H^1J2-1^O(2am)Z55-2.62(2H,m)^J05(3 

as)A«>-4.10(2H^n).4.62(2HXJ=7JHz).7-27-7-30( 

2H.m) f 7.61(1H,tJ=7Hz).7.67-7.71(3H.m) # 6.14(1H^ > 

J=75Hz)554<1 h\d.J=75Hz) 

IR spectrum v(KBr)cnT , :1682 

Mess spectrum m/z:468(M*) 


20 


62 




colorless crystals (AoOEt) 
mp,195-198*fc 

Be mental analysis for C n H a F 9 N 4 O s 
CelodJL- C, 62.14: H.5i1;N, 9.99 
Found*: C. 62J>7; H, 5.25; N. 9.94 


23 

30 


63 


jO 


pale yellow crystals (AoOEt) 

mp.1 995-2005% 

Elemental analysis for CnH»N»°t 
CsJod5: C, 7151; H. 7.05; N. 1455 
FoundS: C, 7157; H, 7.14; M, 1453 


33 


64 


s — 


ooiorlosa orystsJs <MeOrHso-Pr,0) 
mp,1775-179T: 

Elemental analysis for C^H^N^O, 
Ce$od5: C, 6850; H. 6.18; N, 10.40 
FoundS: C. 6859; H. 658; K 1057 


40 


65 


„p 


pale brown crystals (AeOEt) 
mp.193-194% 

Qementsl snsjysls for C^N^O, 
CeiodJL C, 7056; H. 754; N, 1554 
FoundS: C. 7051; H. 7.16; N, 1551 



43 




47 
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i» 


Physical properties 
(Rscrystaflrzation solvent) 


66 




a 


colorless crystals (EtOH) 
mp.240-24 1 °C ( decomposition) 
Elemental analysis for C^H,, CIN, 0 2 
Caled.* C. 62.43; 6.08; H, 17.47 
Found*: C. 62.48; H, 6.02; N> 1731 


67 


-p 


Mo 


oolorioss orystalo (EtOH) 
mpJ22BJ$-23Q°C (decomposition) 
Elemental analysis for C^H^^O, 
CalcdJl: C, 87.80; H, 7.00; N, 18.25 
Found*: C. 67.72; H, 6 M; N. 18.24 


68 


-p 


Me 


brown amorphous solid 

NMR spectrum d (CDCI,)ppm:1.10-1 -20(2H,m),1.4 

6(8H^Xl.4O-1.60(3H,m) i 1.9O-1.98C2H,m)^.6O-2.70{ 

2H.m).3J)4(3H.s) i 3.86(3H^) t 4.05»4.15C2H f mX4.74(2 

HX^H2) f 6.30(1HX^.5Hz).6.52(1H.d.J=2.5H2),6. 

88(1 H,e),7.60(1 h\t J=8Hz).7.67(1 H,t J=8Hz)3.1 8(1 H, 

<W=8Hz),8.23(1 H,d. J=8Hz) 

IR spectrum v(KBr)cnf ! :1B88 

Mass spectrum m/jzilZOD 
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Example 


R' 




Physical properties 
(Recrystaflization solvent) 


89 




a 


yellow amorphous solid 

NMR spectrum d (CDCI^ppm: 

1 -05-1 .1 5(2H,m),1 .40-1 .50<3H,m).1 .45(9^.1 .83-1 .90( 

2H v m) v 2.32(3H^)^.60-2.70(2H.mX4.0O-4J0(2HjnX4.60 

-4.85(2H.m),7i>6(1 rU, J=5.5Hz),7 .51 (1 H,d.J=5.5Hz) J.8 

8-7.75<2H,m).8.1 6(1rld,J=7.5Hz) f 8.24U H.d.**=7.5Hz) 


70 


P 


CI 


pale yellow crystaJt (EtOH) 
mp ( 192-193 - C 

Elemental analysis for C^aM^S- 5/4H,0 
CalcdJ: C, 80.77; H. 6.33; N. 1050 
Found*: C, 60.82; H. 8.08; N, 10.17 


71 


P. 


Me 


yellow amorphous solid 

NMR spectrum d (CDCI*)ppm: 

1.02H.08(2H,m)J.44(9rU)J.4^1.50<3Hjn).1.80-1^0( 

2H^.31(3H^).Z60-2.70(2amWJ)6(3H.8).4i)0-4.05( 

2H^) f 459(2HXJ=7JHz)J.08(1HAJ^5rlz)J.48(lrU 

J=5.5Hz),7.eO-7.65(2H f m) > 8.1 4(1H,d t J=8Hz) J^3(1 Hd,J 

=8 Hz) 

IR spectrum v (KBr)om H :1688 
Mass spectrum m/z:490(M*) 


72 


P 


Me 


pale yellow crystals (AcOEt) 
mp.141-142% 

Elemental analysis for 0 2s H M N 4 0 1 S - 1 /4H,0 
CalwL»: C, 87 .92; H, 7.02; N. 1 1 .31 i 
Found*; C. 67 M; H. 6.84; N, 11-25 { 



Example 73 

tert-Butyl 4-{2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]qulnolin-1-yl)-ethyl]-1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnolylamlno)-ethyl)-1-piperidlnecarboxylate 
and 0.44 g of triphosgeno in 1 0 ml of 1 ,2-dfchloroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223 # C 



Elemental analysis for C^HjyCIN^Og 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N f 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4-[244-chloro-2-(4-methanesulflnylphenyl)-1 H-imidazo[4 t 5-c]-quinoHn-1 «y{]ethyl]-1 -piperidinecarboxylate 

5 [00961 To a suspension of 0.63 g of tert-butyl 4-[2-f4-ch|oro-2-(4-methylthio-phenyl)-1 H-lmldazo[4,5-c]qulnolln-1 -yl] 
ethyl]- 1-piperidinecarboxylate in 18 ml of 1 ,4-dioxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystallfeatlon from a mixture of isopropanol and water gave colorless 

10 crystals having the melting point of from 1 83 to 1 86°C. 





Elemental analysis for CjgH^CIN^S 


. 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


13 


Found % 


C, 62.33; 


H.5.90; 


N, 9.91 



Example 75 



tert-Butyl 4-[2-{4-chloro-2-(4-methanesulfonylphenyl)-1 H-imidazo[4,5-c]-quinolln-1 -yljethyl]-1 -piperidinecarboxylate 

20 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-[4-chloro-2-(4-methylthiophenyl)-1H-imidazo[4,5 -c]quinolln-1-yl] 
ethyl]- 1 -piperidinecarboxylate In 20 ml of 1 ,2-dlchloroethane, 0.40 g of m-chloroperbenzoic acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with satu- 
25 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallizatlon from 
methanol gave colorless crystals having the melting point of from 149 to 156*C. 



30 


Elemental analysis for C^H^CIr^C^S • 


1/4H 2 0 


Calculated % 


C, 60.72; 


H> 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



Example 76 

35 

4-Hydroxy-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline 



[0096] A solution of 871 mg of 4-chloro-2-phenyM -{2-<4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
40 1 0% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244»C. 



45 


Elemental analysis forC^H^^O • 1/4H 2 0 




Calculated % 


C, 73.28; 


H, 6.55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



50 [0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 

B 
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Example 


B 




m 


Physical properties 
(Recrystaffi ration solvent) 


77 


CI 




2 


colories crystals (MeOH) 
mp,289-280t; (decomposition) 
EJe mental analysis for C^H^dr^O 
CalcAS: C, 88.48; H» 5i9; N, 13.31 
Found*: C, 88.32; H. 8J07; N. 13.29 


78 


H 


-a 


1 


oolorless crystals Diydrochloride] 

UUD - - ■ _4 m fnuoo J \ 

nmk spectrum 0 ^UMbU— d^/ppm: 
1 56(2rU.J=1 1 .5HzXl.74(2H.d. J=1 1.5Hz),2. 10-2.2 
5(1 H,m),2.79(2H,q, J=1 1 ,5Hz),3.24C2H,d. J=1 1 .5Hz). 
4-54(2h\d, J=7.5Hz),7 .29(1 H.t. J=8Hz),7.49<1 H.d f J= 
8Hr)JJ50(1HXJ=8Hz)3i)0(1H f d,J=8Hz) f 8-38(1H t s 
) t 8J4(1librsX8J5(1HJbreXl 1.82(1 H,s) 
m spectrum V (KBr) cnT 1 3544.3228,1 692 
Mesa spectrum m/z282QyT) 


79 


H 


-a 


1 


ooIoHabb rrvctili IhvHraAhlAririftl 

W1W1IVW Wl /•iflJV (/IJW UVIIIVI IIIVJ 

NMR spectrum (DMSO-dJppm: 

1 .65-1 A5(4H^n) l 2.0D-2.1 5(1 H^)£.84(2H.q.J=12H 

z)^^rld.J=12Hz)A18(2H^J^Hr) t 4^1(2rW. 

J=7^Hr)7J27(1HX^5rh07.4O-7.8O(7H,m) t 7^7 

(1H.d. J=8Hz).B.31 (1 H.s).10.83(1 H.brs),1 1 .58(1 lis) 

ER spectrum V (KBr) cm'*:341 6,1 872 

Mess spectrum m/z£72(M*) 



Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-imidazo[4,5-c]qulnolln-1 -yl)ethylj-1 -plperidlnecarooxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4-ch!oro-1H-imida2o[4,5-c]quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a colorless solid. Recrystaliizatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C^a^N^ 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H, 6.83; 
H, 7.10; 


N, 11.86 
N, 11.69 



[0101] in accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 


R 1 


R* 




Physical properties 
(Reorystallizatfon solvent) 


81 


H 




H 


coloriese crystals (MeOH) 

mp,1 52.5-1 53.5*t 

Elemental analysts for C 30 H M N 4 0 
CalodJt: C, 77 39; H, 854; N, 12.11 
Found* C. 78.00; H, 8.29; N, 1235 


82 


H 


-a 


H 


colorless crystals (AoOEt-i*o-Pr 2 0) 
mp, lo7-l os-ov* 

Elemental analysts for C 23 H a N 4 0, 
CaicdJ: C. 72.44; H. 8-32: N, 1332 
Found*: C, 7235; H. 8.28; N, 13.42 


83 


H 




F 


colorless crystals (CHtC^Hso-PrjO) 
mpiOe.WOJt 

Elemental analysis for C 33 H 28 FN 4 O a - 1/8^0 
CaJodA: C. 89.07: H, 535; N, 1239 
Found*: C. 89.1 1 ; H. 5.74: M 12.85 


84 


Ph 


-a 


H 


odorless crystals (MeOrf-iso-Pr 2 0) 
mp.205-2073% 

ElsmentaJ analysis for C ll H l0 N 4 O l -1/2H,O 
CaJcdA C t 74.53; H. 8.25; N, 1171 
Found*: C. 7432; H, 8.37; N. 11.10 
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Example 


R 1 


R* 


R 8 


rnysicaj properties 
(Recrystalfization solvent) 


5 










ooioneas crystals lAcOct-n-Hexane/ 




85 


H 


BocN^N 


r 


mp.133.5-135.5t; 

Elemental analysis for C 71 H 11 FN 4 0 1 










CaJcu: C. 68.55; H v 6.37; N. 1 1.42 


10 










Found*: C, 88.37; H, 6.47; N, 11 .25 










colorless crystals Gso-PrOH) 




86 


Ph 




H 


mp ,207-208^2 

Elemental analysis for C M H M N 4 0 9 


13 








CaJcd.%: C, 74.43; H* 8.61; N, 10.21 
Found*: C. 74.38; rl, 8.68; N. 10.14 












pals purple cryvtals 












NMR spectrum d (DMSO-o^ppm: 


20 










1.64-1 .72(4H.m)^55-2.58(4Km) f 2^8(2H,t,J=7 




87 


H 


H 


Hz),4 JOttH.t, J=7Hz).7 J25-7.31 (3H,m).7.45-7.4 










8C2h\m).7.53-7.RK2H f m) f 7.72(1 H,d.J=7rfa)3-29 
(1HAJ=7Hz),8.37<1H.a) 


23 










Mass spectrum m/z^58(IT) 



Example 88 

30 tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c]quinolin-1 -yi)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmidazo[4,5-c]-quinolin-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
35 was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyl ether to give 1 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5°C. 



40 


Elemental analysis for C^H^N^ 




Calculated % 


C, 86.81; 


H, 7.39; 


N, 17.71 




Found % 


C, 66.93; 


H, 7.48; 


N, 17.68 



43 [0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R* 


Physical properties 
(RecrystaJlizstiort solvent) 


5 






coioness crystals IctOH) 








mp,191.5-t92°C 




69 


Bemental analysis for C^HtjH^ 
CafcdJfi: C, 74.77; H, 7.06; N. 16.17 


10 






Found%: C. 74.87; H. 7.18; N. 18i)6 


AO 




colorless crystals (MeOH) 

mp ,231.5-232.5*0 

Bemental analysis for C^H^N^O 


15 






Cslcd.ft: C, 67.63; H, 6.87; N. 20.76 
Found*: C, 67.46; H, 6.79; N, 20.63 








colorless crystals (EtOH) 








mp, i off" lo/c 


20 


91 

9 1 


elemental analysis lor C* n H 2 5N v O z 
CalcdJfc C. 65.37; H, 6.86; N, 19.06 

FruinHV r* 59- II ft 7||- XI IP do 








pais yellow crystals [fumarate] 


25 






(DMF-iso-Pr,0) 








mp.l 95-197% (decomposition) 




92 


Elemental analysis for C^H^M,- C^O^ 






5/4H,0 


30 






CalcdJt C. 57.20; H. 6.12; N. 18.68 
FoundS: C. 57.20; H. 6-23; N, 1653 



Example 93 

35 

tert-Butyl 4-[2-(4^imethyla/nino-2-phenyl-1 H-imidazo[4,5-c]quinolln-1 -yl)-ethyt]-1 -piperidinecarboxylate 
[0104] A mixture of 0.69 g of tert-outyl 442-(4<hloro-2-phenyM H-M^ 

carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 80*C of outer temperature 
*o for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 171 VC. 



45 


Elemental analysis for C^H^NjC^ 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 7.72; 


N, 13.83 



so Example 94 



tert-Butyl 4-{2-{ 4-(4-methylpiperazln-1 -yl)-2-phenyM H-lmioazo[4 l 5-c]«o.ulnolln-1 -yl]ethyl]-1 -plperidinecaiboxylate 

[0105] A mixture of 0.80 g of tert-butyi 4-[2-(4-chloro-2-phenyl-1H-lmldazo-{4 I 5-c]qulnolln-1-yI)ethyll-1i)lperldlne- 
55 carboxylate and 1 ml of N-methylpiperazlne was stirred at 80*C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1:1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystallization from ethyl acetate gave colorless needles having the melting point of from 140 
to 141°C 



Elemental analysis for C33H 42 N 6 0 2 


Calculated % 
Found % 


C.71.45; 
C, 71 23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




25 



30 



35 



40 



55 
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Example 


R 1 


Physical properties 
(Reorystailization solve n0 


95 


NHMa 


coioriess crystals G'so-PrOH) 
mp.iei-162 < t 

Elemental analysis for CaH^HjO, • 1/2H,0 
CalcdJl: C, 70.42; H. 1M\ N, 14.16 
Found* C. 70.31; H» 7.23; N, 13.95 


96 


A 


colorless crystals Gao-Pr ? 0) 
mp.162-182.5t 

Elemental analysis for C^H^O, -1/2*1,0 
CaJcd.%: C, 71.51; H. 7.36; N. 13.45 
Found*: C, 71.73; H. 735; N, 13.09 


97 


X) 


colorless needles (Me OH) 

Elemental analysis for C^R^NiC^ 
CalcdJfc C. 73.44; H. 7.66; N. 12.96 
Found* C. 73.44; H. 7.68; N. 1233 


98 


X) 


colorless crystals Gso-PrOH) 
mp,189~190 , fc 

BementaJ analysis for C^H^NsO, 
CaJodX- C, 70.95; H, 738; N. 1233 
Found*: C, 7132; H, 7.47; N. 1234 


99 


NHBn 


qbIm Krown amnmliAiM miImI 
*** www mu mm ynuu* Swim 

NMR spectrum d (CDCIJppm: 

0J^-1.06(2HjnXl^5-1.40(3H^n).1.43(9Ks)Jja-1. 

90(2H^)^30-2.61)(2H^i)A95-4J)5(2HM4.59(2H.t 

,J=75Hz),4.96(2H^ r J=5^HzX6.11(1H f tJ=53Hz) t 7i 

4-748(1H.m).7.3CH7J5(3Hjn)J.48(2H.d.J=73rlz).7. 

50^7J5(4H.mX7.6u^7.65(2rim)J34-7.96(2H^n) 

IR spectrum V (KBr) cm' 1 3438,1 690 

Mass spectrum m/c58lCM*) 
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Example 




Physical properties 


100 




pale yellow amorphous solid 

NMn spectrum o iuuvsl|/ppm: 

1 M- 1 .08(2H,m)/l -30-1 .35(1 H,m),1 .38- 1 .42(2H.m),1 . 

43(9H^).1A3-1J0ttHjn)^7(2H.brs) > 3.98(2H f brs),4 

.61(2HXJ=7.5Hz).4J9UH.d^=6Hz) f 7.33-7^5(1HM 

7^9eH.d f J^Hz)J31-759(4H^)J.o4-7.67(2rim),7 

^S-7.8S(1H ? m)J.96-7.97(1H^i)3-53(2H.d.J=6rte) 

IR spectrum V (KBr) cm*' :3428. 1692 

Mass spectrum m/z562(IT) 


101 




pale brown amorphous solid 
NMR spectrum d (CDCI^ppm: 

fl AO 4 AO/At ■ \ 4 MP « u \ 4 m/ai ■ \ 4 ma .« 

038-1 .06(2H,m),1 .25-1 .40(3H,m),1.43(9H,s),1 .80-1. 

85(2H^^0-2.60X2H,m) I 379(3H^)^.9O-4.0O(2rUii 

).4^9C2H^7.5Hz).4J7(2H/i,^5JHz) t 6^(1rU)rs) 

,BM(2tU, J=85Hz) ,7 -31 (1 H,t 0=7 .5Hz) ,7.40(2H .d,^ 

83Hz) t 7^1-7.60<4H f m) t 7.6a-7.B5C2H.m).7.94C2H,d.J 

=8.5Hz) 

IR spectrum V (KBr) cmT 1 :3432,1 692 
Mess spectrum m/rfSKM*) 


102 


H 


colorless amorphous solid 

MMR spectrum J (DMSO-tUppm: 

u.o /ucri.q.wRonz^, i ^iri.jdwrMn/,] .JtHHrf ,a;, i./o^z 
H.q t J=7.5Hz)^^4(2H.t.J=12^H2U.77C2H t d t J=12^H 
z),4.64(2H t t J=7^rte),6,99(1 H.t,0=8Hz).7.34(2H,t,J=8 
Hz).7.44(1 H.t J=7.5Hz).7^6( 1 H.t, J=7.5Hz),7.60-7.67 
(3H,m) v 7.7«-7J2(2H^n)J.87(1H v d^75Hz}.8.16(1H. 
e\J=7J5Hz) v 8^4(2rU v J=8Hz}.9.03(1 H*) 
IR spectrum V (KBr) crn*:2932,1 692 
Mass spectrum m/rf47ClT) 



Example 103 

4-Amino-2-phenyi-1 -{2-{4-plper1dy0 ethyl]- 1 H-lmidazo[4 f 5-c]qulnollne trtftuoroacetate 

[0107] A mixture of 0.30 g of tert-butyl 4-(2^4-(4^ethoxybenzytamino)-2-phenyl-1H-lmida2ot4,5-c)qulnolin-1-ylJ 
ethyl]- 1 -pipertdinecarboxylate and 9 ml of trtfluoroacetic acid was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with laopropanol. The precipitated crystals were col- 
lected by filtration, and washed with diisopropyt ether to give 0.31 g of pale yellow crystals. RecrystaMzation from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224"C. 



Elemental analysis for C^H^Ng • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2«phenyl-1 H-imidazo [4,5-c)quinolin-1 -yl)ethyl]-4-piperidinone 

s [0108] A mixture of 0.39 g of 1 -[2«(4-chloro-2-phenyM H-tmldazo[4,5-c]quinolln-1 7l)ethyl]-4,4-ethylenedioxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

10 using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallization from 
isopropanol gave colorless needles having the melUng point of from 163 to 165°C. 





Elemental analysis for C23H 21 CIN 4 0 


13 


Calculated % 


C, 68.23; 


H, 5.23; 


N, 13.84 




Found % 


C, 68 26; 


H, 5.31; 


N, 13.78 



Example 105 



20 1 -[2-(4-Chloro-2-phenyl-1 H-lmldazo(4,5-c]qulnolln-1 -yl)ethyl]-4-plperidinone oxlme 

[0109] A mixture of 0.20 g of 1 -{2-(4-chloro-2-phenyl-1 H-imldazo[4,5-c]qulnolln-1 -yl)ethyl]-4-piperidlnone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
23 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207°C (decomposition). 



Elemental analysis f or C^H^CI^O • 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

35 

tert-Butyl 4-[2-(2-phenyM H-imidazo[4,5-c]quinolln-1-yl)ethyt]-1 -pipertdinecarboxylate 

[0110] A suspension of 0.80 g of tert-butyl 4-[2-(4^hloro-2i3henyl-1H-lmidazo-[4,5-c]quinolin-1-yl)ethyO"1-piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon in 80 ml of methanol was catalytically hydrogen ated at ordinary 
40 temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the nitrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1) as eluting solvents and washed with dilsopropyt ether to give 0.49 g of pale yellow crystals. Recrystallization 
from dlisopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



43 


Elemental analysts for C^h^N^ 




Calculated % 


C, 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.48; 


H, 7.21; 


N, 12.17 



[01 1 1 ] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 


R 1 


m 


Physical properties 
(ReorystaJlization solvent) 


5 








coloriess crystals [hydrochloride] 
(MeOH) 


10 


107 


"Ok 


1 


010,258-261 °C (decomposition) 

Elemental analysts for 

OitH 1t N4-2Ha-H,0 
CaledJt: C, 53.79; H. 6.21; H. 15.88 
FoundS: C. 53.49; H. 8.14; N, 15.87 










coloriess crystals [Hydrochloride] 


13 


108 


-a 


2 


(MeOH-CICHjCHtCI) 
rap.220-233% (decomposition) 
Elemental analysts for 








C 17 H^ 4 '2HCI-1/2H l O 


20 








Calcd.%: C. 5838; H, 8.40; N, 15.48 
FoundS: C, 5836: H» 8.18; N. 1535 










oolorieas orystala [hydrochloride] 










(MeOrHso-Pr,0) 


23 


109 




2 


mpj^25-238°C (daoomposition) 
Elemental analysis for 








C n rl tt N 4 -2Ha-1/8H z O 
Clod A: C f 61J27; H, 7.41; N. 13.81 


30 








FoundS: C. 81D3; H. 7.44; N t 13J50 



Example 110 

35 4-Chloro-2-phenyl-H2-(4-piperldyl)ethyl]-1 H-lmldazo[4,5-c]qulnollne hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4-chloro-2i>heny1-H2-(N-trlphenylme^ 

line, 30 ml of methanol and 1 0 ml of trifluoroacette add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
40 crystals (trlftuoroacetate). The resulting crystals were added wtth ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystalllzatlon from methanol gave coloriess crystals having the melting point of from 257 to 265*C (tie- 
's composition). In the same manner, fumarate was prepared in a conventional method. Recrystailization from methanol 
gave coloriess crystals having the melting point of from 185.5 to 1 66.5°C (decomposition). 

Hydrochloride: 



so [0113] 





Elemental analysis for C^H^Oi^ • HCI . HgO 




Calculated % 


C, 62.02; 


H, 5.88; 


N, 12.58 


53 


Found % 


C, 62.08; 


H, 5.77; 


N, 12.60 
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Fumarate: 



[0114] 



5 


Elemental analysis for C^H^ 


CIN 4 • C 4 H 4 0 4 • H 2 0 




Calculated % 


C.61.77; 


H, 5.57; 


N, 10.67 




Found % 


C. 62.04; 


H, 5.40; 


N, 10.70 



10 Example 111 



4-Phenoxy-1 -[2-{4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline trif luoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c}-qulno{ln-1 -yl)ethyt]-1 -piperidinecarbox- 
15 ylate in 1 0 ml of methylene chloride, 1 ml of trffluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



20 


Elemental analysis for CggH^r^ 


O . CF 3 C0 2 H • 1/8^0 




Calculated % 


C, 61.44; 


H,5.21; 


N, 11.46 




Found % 


C.61.26; 


H, 5.05; 


N, 11.47 



23 Example 112 



4-Chioro-2-phenyl-1 -{2-(1 -piperazlnyl)ethyl]-1 H-imidazo[4,5-c)quinoline methanesuifonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyi-1 H-imidazo-[4,5-c]quinolin-1 -yl)ethyl]-1-piperazi- 
30 necarboxylate in 1 2 ml of 1 ,2-dichloroethane, 1 .2 ml of methanes utf onic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. Recrystalllzatlon from methanol gave colorless 
crystals having the mefting point of from 256 to 270°C (decomposition). 



35 


Elemental analysis for C^H^CII^ • 2CH 3 S0 3 H 




Calculated % 


C, 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



^ Example 113 



4-Amlno-1 ^2-(4-plperidyl)ethyfJ-1 hMmldazo[4,5-c]qulnollne hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amlno-1 H-lmidazo(4,5-c)qulnolln-1 -yl)ethy1]-1 -piperidinecarboxyiate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as elutlng solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystaiiization from ethanol gave colorless 
crystals having the melting point of from 243 to 244*C (decomposition). 





Elemental analysis for C 17 H 21 N 3 • HCI 


•3/4^0 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


53 


Found % 


C, 59.10; 


H, 6.83; 


N, 20.30 



[01 1 8] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 



60 



were obtained. 
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5 



10 






Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHjCr^CI-AcOEt) 
mp f 253-256°C (decomposition) 
Elemental analysis for C^H^CII^ 
Calcd.%: C, 69.51; H, 558; N, 15.44 
Found%: C, 6959; H t 5.19; N, 15.27 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [f umaratej(MeOH) 
mp.268-271 ,5'C (decomposition) 
Elemental analysis for 

CaHttCiN^ijac^o^aftHgO 

Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,25B-267°C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [trif luoroacetate] 

(MeOH-iso-Pr a O) 

mp504-207.5'C 

Elemental analysis for 

C^aCI^-CFgCOjH-IMHjO 

Caicd.%: C, 48.78; H t 4.20; N, 11 .98 

Found%: C, 48.76; H, 4.34; N, 11 .89 
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Example 


R 1 


R2 


m 


Physical properties (Recrystallization solvent) 


5 


119 


OH 


C! 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245*C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


10 
13 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp t 201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H -5/4H 2 0 
Calcd.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51.82; H, 5.12; N, 12 22 


20 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

C 18 H 18 CIF 3 rVCF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H. 3.88; N, 11.21 


23 
30 


122 


Ph 


H 


2 


colorless crystals [hydrochiorideJ(EtOH) 

mp,191.5-192.5 # C 

Elemental analysis for 

C23H 24 N 4 -2HCI-H 2 0 

Cated.%: C, 61.74; H, 6.31; N, 12.52 

Found%: C f 61.69; H. 6.51; N, 12.44 


35 


123 


Ph 


CI 


3 


colorless fine needtes[trffluoroacetate] 
(EtOH) 

mp,26O-283 0 C (decomposition) 
Elemental analysis for 
C 24 H2gCIN 4 • CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H. 5.08; N, 10.80 



43 




Example 


R* 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 
mp,1 99-201 # C 
Elemental analysis for 

c^H^rvHCi-rteHjO 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 
Found%: C, 61 .21 ; H, 726; N, 11 .80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C23H 22 CI 2 N 4 -CF 3 C0 2 H 

Cated.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifiuoroacetate] 
(MeOH) 

mp,255-262°C (decomposition) 
Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5 03; N, 1 0.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C 24 H 25 CIN 4 0-1/2H 2 0 
Ceted.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


126 


CI 


H 


N 


colorless crystals [trifiuoroacetate](MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for C22H22CIN3-CF3C02H 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 




R* 


PhysicaJ properties 
(Recrystallization solvent) 






CI 

H 


colorless prisms (MeOH) 

mp.191-193% 

elemental analysis ror ^jan^j^irt^ 
CalcdJ: C. 70.67: H. 5.93; N. 14.33 
Found* C, 70.70; H, 6.08; N, 14.28 


130 


CI 




colorless crystals (AcOEt) 

mp,156£~157.5% 

Elemental analysts for C n H za CIN4 
CalcdA: C, 70.67; H, 5.93; N. 14.33 
Foumft: C, 70.64; H. 5.92; N, 14.21 


131 


CI 




colorless crystals (EtOH) 
119.169-171% 

Elemental analysis for C a H n dN 4 0 
CalodJL C, 67.26; H, 5.39; N. 14.26 
Found*: C, 67 .31; H, 5.55; M, 14.32 


132 


a 




colorless crystals [trifluoroacetate] 
(Iso-PrOH) 

mp,1 58-1 63% (decomposition) 
Elemental analysis for 
CnH^ar^CFjCOjH-S^HxO 
CaJcdJl: C. 49.06; H. 4.42; N. 10.60 
Found* C, 49.04; H. 4.41; N. 10.73 


133 


Ma 




pale brown crystals (AcOEt) 
mp.88-89t: 

Elemental analysts for C^H^fVHjO 
CalcdJt C. 71.44; H. 7.24; N, 17J36 
Found* C, 71.25; H, 7.23; N, 17.03 
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Example 




Physical properties 




"""""" — — 


(Recrystallization solvent) 


5 






colorless fine needles[fumarat*](EtOH) 


10 


134 




mp,281 -272*C ( decomposition ) 
Be mental analysis for 
CnHtt WN4 • 1 /2C 4 H40 4 • 5/2H,0 
CaJcd.%: C, 60.06; H, 5.86; N. 11.87 






CCC 


Found* C, 60.07; H, 5.89; N. 11.60 






Specific rotation 


15 






[C0e":-1ZD # (c=0.1. DMSO) 






r»r%JAri#Mm ervstfllt f trrfl uoroacet^tel 

(EtOH) 

mo ?1 5—221 *1C (deeomDOsition) 


20 


las 




Elemental analvsis for 

HfllrH «• C 59 00* KL 5 55- N 1 1 01 
Found*: C. 58.85; H. 5.63; N, 11.05 


25 






psle brown oryetais [trifluoroacetate] 








(MeOrHso-PrOH) 






mp,225-232 G C (decomposition) 








Elemental Analysis for 


30 




cOC, 


C-.H_.ftN. • CF«CO«H 






N Xl 


CalcdJt C. 58.24; H, 5.29; N, 11.32 






Found*: C, 58JD9; H, 5.29; N. 11.32 


35 


137 




paJe brown crystals [tnfluoro acetate] 
(EtOH) 

mPf 224-2245 , t: 

Elemental analysis for 

(^HnCt^S-CFjCOjH-S^HtO 


40 






CalcdJL C. 51 .35; H. 4.68; K 10.41 






Found*: C. 51.85; H, 4.32; N, 10.16 



45 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


138 


rr-Bu 


colorless orystals (AoOEt) 
mp.lSO-ISI^ 

Elemental analysis for C^H^CIN* 
CalcdJ.: C, 68.00; H. 7.34; N. 15.10 
Found*: C. 67.76; H, 7.59; N. 14.96 


139 




colorless crystals [trifluoroacetate](EtOH) 

1*9,13^-139.5% 

Elemental analysis for 

CaHa^-S^CF.COtH-r^O 
Calcd.*: C. 53.29; H. 5.59; N, 9.56 
Found*: C, 53-23; H. 5.33; N, 9J56 


140 


Bn 


pale brown crystals (AoOEtHso-Pr,0) 

mp,230-234 o C (decomposition) 

Elemental analysis for 0,^01^-1/4^0 
Calcd.*: C, 70.40; H. 8.28; N. 13.68 
Found*: C, 70.41; H, 8.27; N, 13.54 


141 




pale yellow crystals [methanesulfbnate] 
(MeOH) 

mp.1 96-207% (decomposition) 

Elemental analysis for 

CaHaCW^CH^SO^H-HjO 
Oalcd.*: C. 51.71; H. 5.62; N, 8.93 
Found*: C, 51.59; H. 5.42; M. 8.87 
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Example 




Physical properties 

try m. II* - » | _ \ 

(HecrystaJhzation solvent) 


142 




colorless crystals [fumarate](MeOH) 
mp p 224^229 a C (decomposition) 
Elemental analysis for 

Calcd.%: C, 92.39; H. 5.80; N, 10.39 
Found%: C, 62.46; H, 551; N. 10.42 


143 


XT 


colorless crystals [fumarate](EtOH) 
mp,21 35-21 B°C (decomposition) 
Elemental analysis for 
C 14 H a CIN 4 0-C 4 H404- 1/48,0 
CaJcd.%: C. 62.10; H. 5.49; N. 10.35 

F— -il-IT H1 tkA» U K AK* U in *if\ 

retina*, o, oi .9e; n, 0.40, n, iu.ou 


144 


XT 


colorless crystals [trifluoroecetate] 

(Me0rHso-Pr,0) 

mp,253-257 < fc (decomposition) 

Elemental analysis for 

C M H 2S CIN 4 S * CFjCOjH * 1 /2H,0 
uaiooji. o, oo./o, n, 4.00, n, lU.uu 
FoundS: C. 55.67; H. 4.50; N. 9.99 


145 


r 

XT 0 


colorless crystals [trifluoroacetate](EtOH) 

mp.21 8-225^ (decomposition) 

Elemental analysis for 

C^HbjCIM^S-CF^OjH 
CeJodJL C 55 07- H 4 62* N. 9 88 
Found%: C, 54.91; H. 4.69; N, 9.77 


146 




colorless crystals [trifluoroecetate] (MeOH) 

mp ,270-277*^ ( decomposition) 

Elemental analysis for 

C M H B CIH 4 0 s S - CF,CO,H 
CalcdJfc C. 5356; H. 4.49; N t 9.61 
Found%: C. 5351; H, 450; N, 9.62 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


147 


XJ 


colorless crystals [fumarate](EtOrO 

mp,1 92-1 B9°C (decomposition) 

Elemental analysis for (^HaaFrV^rVVHjO 

Calcd.%: C, 59.72; H. 5-20; M, 10.32 

Found*: C. 59.81; H, 5.07; N. 10.33 


148 


XX, 


colorless crystals [fumarste](MoOH iao PrOH) 

mp, 1 84-1 87"C (decomposition) 

Elemental analysis lor C B H a dFN«*C 4 H 4 0 4 "H z O 

CalcdA: C, 59.72; H, 5.20; N. 10.32 

Found*: C, 60.00; H. 4.91; K 10.34 


149 


rf 


colorless crystals [fumarateKMeOH) 

mp v 204-209 i £ (decomposition) 

□omental analysis for CnHnCIFnU-^^-HjO 

CalcdA: C. 59.72; H. 5.20; N, 10 22 

Found%: 0. 5953; H. 4.92; N. 10.41 


150 


'A 

T 


colorless crystals [trifluoroacetate](EtOH) 

mp ^60-263*t (decomposition) 

Elemental analysis for CnH^CIF^-CFjCOjH-HjO 

Oaica.*. v/, 0U.4/, n t o./o, i% s.42 

Found!: C. 50.33; H. 333; K 931 


151 




coloriess crystals [tnfluoroacetate](MeOH) 

mp,25&-261 °0 (decomposition) 

BementaJ analysis for C^H^OF^-CF.CO^H 
Calcd* C, 50.48; rU 3.22; N, 9.42 
Found*: C. 50.28; H. 3.28; N. 9.46 
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Examplo 


pi 


Physical properties 
(ReorystaJlization solvent} 


5 
10 


152 


JO 


coloriess crystals [methanesuHbnate] 
(EtOH) 

mp.l 95-202^ (decomposition) 
Elemental analysis Ibr 
CnHaCINB- CHjSOjH-SMHjO 
Calcdfc C. 54.11; H. 5.63; H. 13.72 
Found*: C. 54.13; H. 5.45; N, 13.63 


15 
20 


153 


jO 


colorless crystals [fumarste](MeOrr-EtOH) 

mp ,1 81-1 85 J5*C (decomposition) 

Elemental analysts for 

CttHaarVCtHA-HtO 
Calcd*: C. 59.37; H. 5.37; N. 13.31 
Found*: C, 59.37; H, 5.11; N. 13.37 


25 


154 


jO 


pale yellow fine noodles [trifluoroacetate] 
(EtOH) 

mp,197.5-204 o C (decomposition) 

Elemental analysis for 

CaHaClHr CF,CO,H- 1/4H.0 
CalodA C, 56.47; H. 4.64; N. 13.72 
Found*: C, 56.45; H. 4.58; N. 13.72 


30 
35 


155 




colorless crystals [trifluoroacetate](EtOH) 

mp.250-255% (decomposition) 

Elemental analysis for C^HcCI^-CFjCOjH 
CslcdJL- C. 64.08; H. 4 M; N, 9.64 
Found*: C. 63 41; H. 4.92; N. 9.63 


40 


156 


XT 


colorless crystals [trH1uoroacetate](EtOH) 

mp.1 44.5-145.5% 

Berne ntai analysis for 

CbHjd CtH^O - CF s CO s H - 3/2^0 
CaJodJfc C, 59.68; H. 5J>1; N. 8.98 
Found*: C, 59.44; H, 4.71; N, 9.04 



45 
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Example 


R 1 


Physi ai properties 
(RecrystaJlization s (vent) 


157 




pale green crystaJs[trifluoroa*etate](EtOH) 

mp.174-175% 

Elemental analysts for 

C X4 H a aF s N 4 - CF,CO a H • 5/4H,0 
Calcd S: C. 52.44; H. 4.32; N, 9.41 
Found*: C, 52.54; H. 4.19; N. 9.53 


158 


P 

/ 


colorless crystals [trifluoroacetate](MeOH) 

mp,231 -241 t (decomposition) 

Elemental analysis for 

C^H^CJ^O - CF^COxH- 1/2H,0 
Calcd.*: C, 54 .82; H. 4.60; N, 11.12 
Found*: C, 54.73; H, 4.42; N, 11.21 


159 


P 

/ 


colorless crystals [trifluoroacetate](EtOH) 

mp.256-261 *C ( decomposition) 

Elemental analysis for 

C^H^Cl^S - CF,C0 2 H • 1/4H,0 
Calcd*: C. 53.59; H, 4.40; N. 10.37 
Found*: C, 53.53; H. 4.33; N, 10.90 


160 


■p 

/ 


colorless crystals [trifluoroecetate](MeOH) 

mp.270-273% (decomposition) 

BementaJ analysis for 

CnHstCIN,- CF a CO z H- 1/2^0 
Calcd*: C. 52.44; H. 4.60; N, 16.68 
Found*: C. 52.15; H, 4.74; N, 16.95 


161 


p 


pale brown orystais [trifluoroaoetate] 

(EtOH-EtjO) 

mp,203-2Q3.5 0 C 

BementaJ analysts for <^H X0 CIN,S*CF,CO2H 
Calcd* C, 51.81; H, 4.13; N, 13.68 
Found*: C 51.48; H, 4.22; M, 13.52 
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Example 




Physical properties 
(RecrystaJlization solvent) 


5 


162 


Xf 


pale yellow crystals Diydrochloride]Gso-PrOH) 

mp ,245-249*0 (decomposition) 

Bemental analysis for C^FN*- 2801-3/4^0 

Found* C. 60.81: H. 5.93; M. 11.72 


to 






cotoriess crystals [Kydrochloride](EtOH) 


13 


163 


'A! 


NMR spectrum 6 

(DMSO-d # )ppm:1.30-1.40(2H r m).1^5-1 .70(1 H.m),1 .70 
-1 fiflMM mV2 65-2 80(2H m)w3.10-3.25C2H,m),3.17(3H 
3)A73(2HXJ=75H2)J^7(iat^7^Hz)304(1HW= 
75Hz)^.55-8.65(2H,m)3^4(1HJbrs)J.06(1Hi)rs) 


20 


164 


JO 


pale brown crystals (AcOEt) 

mp,17B-177.5*C 

Elemental analysis for C^H^N, 
CaJcd.%: C, 74.30, n. o./o, n, io.oo 
Found* C. 74.0* H. 8.90; N. 18.69 


23 

30 


165 


cf" 


odorless orystals Inyoroonlonaej 

(MeOH-iso-PrOH) 

mp>300% 

Elemental analysis for C^H„F,rV2HCI- 1/2H,0 
CalcdJk C. 57.70; H. 5.42; N. 10.77 
Found* 0. 57.72; H, 5.12; N, 10.79 








pale yellow orystals Oso-PrOH) 
mp.1 80-1 67*0 


35 


166 


p 


Qemental analysis for C^H^O-HiO 
CalcdJl: C. 69.82; H, 8.92; N. 14.80 
1 Found*: C, 6953; H. 6.97; M, 1459 




50 
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Example 


R 1 


Phvsiaal afoaattiag 
(Recrystaliization solvent) 


167 


■p 


colorless orystaJs [hydrochloride] 
(EtOH) 

mp,218-219°C 

Elemental analysts for C^H^Nf-SHCI 
Calcd.* 0. 53.68; H, 5.79; N. 17.89 
Found!: G 53 63* H. 8J)1* N 17 89 


168 




pale yellow crystals [hydrochloride] 
(MeOH) 

mp .293-298% (decomposition) 

Elemental analysis for 

CnHaN^S-ZHCl-HzO 
Calod.*: C. 53.84; H t 5.81; N, 14.95 
Found!* G 53J59- H 5 71- N 14 82 


169 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

119,196-199% 
Elemental analysis for 
CaH^hUS^HCI-aH^O 
Caled.%: C, 52.48; H, 6.41; N, 11.13 


170 


p. 


pale yallow crystals [trifluoroacetate] 
(EtOH) 

mp.22ft-229lC 

Elemental analysis for 

C a H 2t N 4 S*3/2CF s CO z H- 1/2H,0 
CalodJfi: C. 54.73; H. 5.03; N, 9.B2 
Found*: C, 54.46; H, 4.91; N, 10.00 


171 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp ,274^277*0 (decomposition) 

Elemental analysis for 

CbHmNUS • 2HCI ■ 5/4H»0 
CeJcdl: C. 58.84; H. 6^3; K 11 -53 
Found* C. 56.79; H. 6.11; N. 11.51 



R 1 

K 



72 



EP 1 104 764 A 1 



Example 


Dl 
K 


f\ 


Physical properties 
(Recrystalfizstion solvent) 


172 


ft. 


CI 


colorless crystals [trifluoroacetato] 
(EtOH) 

mp.lSO-IOOt; 

Elemental anaiysls for 

CaHnClN 4 S-3/2CF,C0 2 H 
CalocJl: C, 5130; H, AM; N. 0.63 
FoundS: C, 5134; H. 4.20; N. 0.65 


173 


Me 


CI 


oeleHesa erystals [trrfluoroacetata] 
(EtOH) 

mp,194-19o^C 

Elemental analysis for 

C 2x H t3 C<N4S - 5/4CF a CO,H 
CaledJ: C, 53.19; H, 4.42; N, 10.12 
FoundS: C. 53.18; H, 430; N. 10.30 


174 


"p 


Ma 


pale brown crystals [hydrooMoride] 
(EtOH) 

mp.2453-2463 4 C 

Elemental analysis for 

CaHsN^CI-a^rlO 
CalcdA C t 5732; H. 638; N. 15.24 
FoundS: C. 57.65; hi 8.33; N. 15.23 


175 


■p 


Ma 


pale brown orystaJs [hydrochloride] 
(EtOH) 

mpJtt4-225lC 

Elemental analysis for 

C^N^HCI- 5/2rV> 
CaJcdJfc C. 56.21; H. 6.07; N, 14.25 
FoundS: C, 5535; H, 6.70; N, 14.23 


17B 


H 




colorless pritms[trrfluoroecotate] 

(EtOH-iso~Pr,0) 

mp,1883-1023<C 

Bemantal analysis for 

C B H a FN 4 0-CF } C0 2 H 
CaJciLS: C. 5832; H. 430; N. 11.11 
FoundS: C. 50.41: K 430: N. 11.18 
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Example 


R 1 


Phyaioa! properties 
fRa crystallization solvent) 


177 


OPh 


eolorlsos crystals [trifluoroacetato] 
(EtOH) 

n*214J-215j5lC 
Elamantal analysis for 

Calod.%: C, 85.14; H, 5.29; M. 9.80 
FouncW: C. 85.40; H. 5J>7; M. 955 


178 


NHPh 


colorless crystal* (MeOrHso-PrOH) 
mp,191-194t 

Elemental analysis for C^HaN, 
Calod.%: C, 7732; H, 853; N. 15.85 
FaundV C 77 78* H 859: N. 1556 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mp,20&-210t; 

Bsmontai analysis for 

C^HnhW- ^01-7/48,0 
CeJodJ: C. 58.83; H. 6.69; N, 1429 
r_*._rt«- r» co qo. u ft 51 * N 1413 


180 


NMe, 


colorless crystals [hydrochloride] 
CMcOH) 

mp ,205-206 .5*0 

Bsmental analysis for 

0^^-^01-5/2^0 
Calod.%: 0. 58.02; H, 7.01; M t 1353 
Found*: C. 58.01; H, 7.02: N. 1350 


181 


H 


colorless crystals [hydrochloride] 
(EtOH) 

mp,210-212% 

Bsmental analysis for 

C»H tf N B '2HCI-H t O 
Calcd.%: C, 62.15; H, 6.62; M t 13.94 
Found%: 0, 81.99; H. 8.44; N. 13.85 
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Example 


R 1 


Physical properties 
(Reorystalfixation solvent) 


3 






coJoHei* crystals [hydrochloride] 








Gso-PrOH) 
09.244-245% 




182 


NHBn 


Elemental analysis for 


10 






CalcdJ: C. 65.75; H, 6.35; N, 12.78 
Found* 0. 65.81; H v 6.13; N, 12.68 








pale yellow crystal a [hydrochloride] 


13 






(EtOH) 




183 




119.190-193% 
Elemental analysis for 
C sa H w H l -3HCI-2H 2 0 


20 






Calcd.%: C. 57.29; H. 8.13; N, 13.82 
Founds: C. 57.46; H. 5.98; N, 13.77 








pale yellow orystala [hydrochloride] 








(EtOH) 


23 


184 




mp ,231.5-232% 
Elemental analysis for 
C a H 14 N t -3HCI-3/4H t O 
CalcdJL C. 58.23; H, 6.72; M. 14.55 


30 






Found*: C, 58.12; H, 8.93; M, 14.48 








colorless needles [hydrochloride] 








(EtOH) 


35 


189 




mp,187-189% 
Elemental analysis for 






CaHMNj^HCI-S^HxO 
CaJcd-S: C. 63.83; H. 6.99; M, 13.31 
FoundS: C. 64.05; H. 6.93; K 13.32 


40 






colorless crystals [hydrochloride] 
(EtOH-iso-PrOH) 




188 


"0 


mp.194-195% 
Elemental analysis for 


43 




CnH^NjO^HCIO^HO 
Calcdi C, 59.89; H, 8.70; N. 12.93 
FoundS: C. 59.72; H. 6.64; N, 12.85 



50 

Example 187 

1 -[2-(N-n-Butyl-4-plperidy!)ethyl]-4-chloro-1 H-lmidazo[4,5-c]quinollne hydrochloride 

33 [0119] To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-ptperidyl)ethylH H-imidazo-{4,5-c]quino!ine trif luoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylformemide, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystailizatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 

5 



Elemental analysis for C 21 H^ 7 CIN 4 ■ 2HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 1 88 

1 ~[2-(N-Acetyl-4-plperidyl)ethyl]-4-chioro-1 H-imldazo[4,5-c]qulnollne 

is [01 20] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethyl]-1 H-'tmidazo-{4 r 5-c]quinoline trif luoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5°C. 





Elemental analysis forC 19 H 2t CIN 4 0 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


25 


Found % 


C, 63.81; 


H, 5.87; 


N, 15.81 



[0121] in accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 




40 



45 



50 



55 
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Example 


R 1 


B 


R* 


m 


Physical properties 
(Recrystaffization sotvent) 


189 


Ph 


H 


"'Ok 


2 


odorless crystals (iso-PrOH) 

mp.ifrMest 

BemenUl analysis for C^HhCIN* 
Celcd.*: C. 71.19; H, 6.22; N. 13.84 
Found* C, 71.00; H. 6.18: N. 13.56 


190 


H 


* CI 




2 


oolorleaa crystals (hydrochloride] 
QEtOH) 

mp.236-246% (decomposition) 

Elemental analysis for 

C^HuC^N* - HQ M /4H,0 
CalcdJl: a 60D1; H. 5.35; N, 11.66 
Found* a 60.01; H. 5.62; N, 11.87 


191 


H 


H 




1 


colorless crystals [hydrochloride] 
(EtOH) 

mp v 248-257% (decomposition) 

Elemental analysts for 

CaHaClrVHCI- 1/4H,0 
CalcdJfc C, 63.96; H, 5.72; N» 12.97 
FoundS: C. 63.98; H, 5.80; N, 12.93 


192 


Ph 


H 




2 


ooloriees crystals (CH 2 Cl 1 -hjo-Pr 1 0) 

mp,1543-160t; 

Elemental analysis for 

C B H lfl CIN 4 0-1/8rl t O 
CalcdJfc C, 69.00; H. 5.85; N, 12.87 
FoundS: C. 68.78; H. 5.78; N, 12.71 
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Example) 




m 


Physical properties 
(Recrystallization solvent} 


193 




1 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp f 289-280 a C (decomposition) 

Be mental analysis for 

C n H M N 4 -2HCI-3/4H s O 
CalcdJt: C. 62J7; H. 6.28; N. 12.65 
Found*: C, 62 .36; H, 6.45; N. 12.60 


194 




2 


colorless crystals [hydrochloride] 

(MeOH-iso-Pr,0) 

mp,1 50-156% (decomposition) 

Elemental analysis for 

C S4 H ss N 4 -2HCh1/2H z O 
Caicd.%: C, 63.71; H, 6.46; N, 12.38 
Found!: C. 63.90; H. 6.68; N, 12.11 



Example 195 

4-Chloro-H2-[N-(4-fluorophenyisulfony0^ip^ 

[01 22] To a suspension of 0.50 g of 4-chloro- 1 -[2-{4-ptper1dyf)ethy!]-1 H-lmldazo-[4 ,5-c]quinollne trif luoroacetate and 
0.32 g of potassium carbonate in 2 ml of N,N-dimethyrformamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
ride in 3 ml of N.N-dtmethytformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystallization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 178.5'C. 



Elemental analysis for C^H^CIFN^O^ 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 1 96 

H2-(N-MemanesulfonyM-plperidyOethyn^i5henoxy-1HMmida20[4,5-c]-quinollne 

[01 23J T <> a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-piperidyl)ethyl]-1 H-lmidazo-{4,5'C]qulnollne trifluoroacetate and 
0.57 ml of triethylamine in 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colortess crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76°C. 



Elemental analysis for C^H^N^S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


QA 


Physical properties (Recrystaliization solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202 e C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 68.42; H t 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C 26 H 28 N 4 0 3 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum S (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .78(2H,bra),2.00(2H,q,J= 7.5Hz),2.81 (2H l brs),4.23(2H, 
brs).4.63(2H,t,J=7.5H2),5.1 3(2H > s) i 7.25(1H,t f J=7H2),7.30-7.40(5H,m),7.39(2H,d l J= 7Hz), 
7.44(2H,t,J=7Hz),7 50(1H,td,J=8.5,1Hz),7.57(1H,t d^J=8.5,1H2)7 90(1H,dd,J=8.5,1Hz), 
7.94(1 H,s),8.04(tH, dd,J=8.5,1Hz) 
IR spectrum v (liq.) crrr 1 :1698 
Mass spectrum m/z:506(M+) 



Example 200 



4-[2 -(4-Amlno-1H-lmldazo [4,5-c]qulnolin-1 -yl)ethyl]-N-methyl-1-plperldine-carbothioamkJe 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-{4-piperidy1)ethyl)-t H-imldazo[4,5-c]-quinoline and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystaliization from a mixture of methylene 
chloride and methanol gave colorless crystals having the merting point of from 216 to 21 B*C. 



Elemental analysis forC^^S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C. 60.79; 


H f 8.87; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-{4-Chloro-2-phenyl-1 H-imldazo[4,5-c]quinolin-1 -yl)ethyl]-N-methyl-1 -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystaliization solvent: methanol 
mp: 215-220°C (decomposition) 



79 



EP 1 104 764 A1 



Elemental analysis for C^HaeCINjS 


Calculated % 
Found % 


C, 6471; 
C.64 80; 


H.5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -{2 -(1 .Amidino-4-plperidy!)ethyl]-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

[01281 A solution of 0.75 g of A^chloro^-phenyl-Ha-t^piperidyOethyn-IH-lmidazo-^.S^lquinoline, 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine in 5 ml of N,N-dimethylformamide was stirred 
at room temperature for 1 9 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystalllzation from 
ethanol gave colorless crystals having the melting point of from 270 to 273°C (decomposition). 



Elemental analysis for C^H^CINe • HC! ■ 1/2H 2 Q 



Calculated % 


C, 60.25; 


H, 5.69; 


N, 17.57 


Found % 


C, 60.47; 


H,5.61; 


N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-1p in human cells will be shown below 



1 . Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 jiL of Novo-heparin 1000 (Novo-Nordlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Ufa Technologies), 2.5 U/ml penfcill.n-2.5j jig/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10* cells/ 
mL. 



2. Preparation of test compounds 

[0131] Test compounds were dissolved In distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 uM, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from10- 10 Mto10- 5 M. 



3. Treatment of cells with medicaments 



[0132] 10 uL of 1 ug/mL lipoporysaccharlde (LPS) was added to a 96-well (flat bottom) plate for cell culture, MIcroTest 
III ™ tissue culture plate (Becton Dickinson), containing 180 uL of the PBMCs in the aforementioned medium. After 
30 minutes. 10 uL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 3rC for 16 hours In en atmosphere of 5% C0 2 . 



4. Determination of human TNF-a and human 1L-1p 

[01 33] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- a and human 
IL-1B in the culture supernatant. The antl-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
microliter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each welt and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec* 
ond-antibody were successively added while applying washing processes between the operations. After theflnaiwash- 
inq process a tetramethylbenzidlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software. Softmax™ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN) t polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey anti- 
rabblt IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Clstron), polyclonal sheep anti-human IL-1 0 (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-t P (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- o production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (pmol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


108 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

55 1 . A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxy! group, an aikyl group which may have one or more substituents, 
a cydoalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an aikyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more aikyl groups, aikoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 



wherein R 1 represents hydrogen atom, hydroxyl group, an aikyl group which may have one or more substituents, 
a cydoalkyl group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R 2 represents hydrogen atom, an aikyl group, a haJogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be sub- 
stituted with one or more aikyl groups, aikoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an aikyl group, benzyl group, triphenytmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbony! group, benzyioxycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted, an aikanesuifonyf group, a benzenesuffonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A is benzene ring or thlophene 
ring. 

A medicament which comprises as an active ingredient the 1H-lmidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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